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ANTENNA SYSTEMS ENGINEERING 


SYSTEM SPECIFICATIONS - A TELEWAVE ANTENNA SYSTEM - 


Transmitter Isolation 70 


Loss-Transmitter to 
Antenna (Less Cables) 3.2 


Loss-Antenna to Receiver 0 


Harmonics, Spurious and 
IM- below Carrier 70 


The increasing demand for two-way radio communications, 
the limited available spectrum, and the desirability of 
locating base stations and repeaters on a limited number of 
high places, has resulted in spectrum pollution. Noise, 
desensitization, and intermodulation products have risen to 
such a level of interference that many systems have been 
driven off the better sites. Until recently we have had to 
settle for less than optimum communications. The TELE- aac Low pass HIGH *a" 
WAVE CORPORATION is working to solve the interference Fem igh SS. 
problems found on communication sites. 


JUNCTION 


HHGEEEEE 
ee ae 


TRANSMITTER MULTIPLEXER 


TELEWAVE CAN SUPPLY 
ANTENNA 
SITE CONSULTATION 
COMPUTERIZED FREQUENCY ANALYSIS 
COMPUTER AIDED SYSTEM DESIGN FILTERS 
ON SITE INSTALLATION 
TECHNICAL MANAGEMENT 
COMPLETE SITE MANAGEMENT 
ANTENNA SYSTEM COMPONENTS: 
Isolators 
Sate aH 
Antennas 
Coaxial Line 
Power Detectors RECEIVER MULTIPLEXER 
Alarm Systems 


THE BEST THING THAT CAN HAPPEN TO YOUR COMMUNICATIONS 


Write or Call for Detailed Information — 
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COMPU-TE I COMPUTERIZED INTERFERENCE 


TELEWAVE is pleased to announce COMPU-TEL, a computerized 
frequency analysis service now available to the communications 
industry. Send us the transmitter and receiver frequencies 
you wish analyzed, on this form. You will receive, by return 
mail, a computer print-out detailing the potential interference 
hazards to the listed receivers. 


COMPU-TEL computes all possible intermodulation products 
up to an including the seventh order. Next, these calculated 
intermods are compared to the listed receive frequencies. If 
any calculated intermod falls within * 20kHz of a listed rec- 
eiver, it is printed out, showing the receive frequency, the 
IM frequency and the transmitters causing the mix. 


FREQUENCY MIXES ANALYZED PRICE 


A+B t ¢ 
Third Order $50.00 Minimum covers the 
2A B first 20 transmit 
frequencies. 


3A 2B Fifth Order 
$ 1.00 For each additional 


4A 3B Seventh Order transmit frequency. 


TRANSMITTER FREQUENCIES RECEIVER FREQUENCIES 
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144 - 174 MHz 


Expandable 8 Channel Low Loss Combiner 


The TELEWAVE M101-150 series of Low Loss 
Combiners were designed with the technician 
in mind. 


All components in these field expandable com- 
biners are completely passive with the excep- 
tion of the optional solid-state receiver distribu- 
tion amplifier. The compact design is enclosed 
in a rugged steel frame. 


Once installed, this unique combiner allows for 
maintenance or addition of channels without 
disruption of co-channel users. 


All components are standard and easy to ob- 
tain. Buy only the channels presently needed; 
add-on in the future. This design is ideal for 
installation in close quarters. 


NOW is the time to clean up an existing site or 
start a new system! 


FEATURES 
ALL TUNING FROM FRONT 
8 TRANMITTERS INTO ONE ANTENNA 


UP TO 64 RECEIVERS FROM 
ONE ANTENNA 


COMPLETELY SELF-CONTAINED, 
BUILDING BLOCK CONCEPT. 


ONLY 2.8 dB INSERTION LOSS 
TO EACH TRANSMITTER WITH 
PROPER FREQUENCY SELECTION. 


ALL CONNECTORS AT TOP OF RACK. 


75 dB TRANSMITTER TO 
TRANSMITTER PROTECTION. 


M101-150-8TRM-8R 


130 dB RECEIVER INTER- 
MODULATION PROTECTION. 


OPTIONAL RF PRESELECTOR 
FILTERS THE COMPLETE RECEIVE 
BAND. 


NO DUPLEXERS REQUIRED. 


RF POWER MONITORING FOR ALL 
CHANNELS, INCLUDING ANTENNA. 


REMOTE TRANSMITTER KEYING. 
LOWER COST PER CHANNEL. 
FIELD TUNABLE. 
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Receiver antenna input 


2 transmitter 
antenna outputs 


8 channel receiver 
distribution panel 


Tuning from the front 


TWPC-1510 High-Q cavity 


0285 


T-1250B Dual 60 dB 
tuneable isolator 


GENERAL SPECIFICATIONS 


M101-150-8TRM-8R 
Impedance 50 Ohms 


Frequency 
TRANSMITTER 


Insertion Loss (determined by freq spacing) 


3.0 dB typ @ 120 KHz 
Tx-to-Tx Isolation 75 GB or greater 
2nd Harmonic Sup 90 dB or greater 
Transmitter Power 125 Watts 


Channels 8 channels into one 
transmitter antenna 
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Rx-to-Rx Isolation 


Power Supply 


8 receiver Outputs 


8 transmitter inputs 


PM2 dual directional 
power monitors 


Replaceable loads 


RG 214 dual-shield cable 


Silver plated connectors 
w/gold plated center pins 


PM-8C2S wattmeter panel 
w/remote trans keying 


Steel frame 
Building block concept 


Pre-drilled holes for 
adding components 


PM-8C2S power monitoring 
— 30°C to +60°C 
175 Ibs 


Power Reverting optional 


3rd Order Intercept +38 dBm 


Oto +2 dB overall 
25 dB, typical 
5 dB (7 dB maximum) 


12/24 Vdc 115/230 Vac 


Average Battery Drain 


406 - 512 MHz 


elewave 
a Expandable 8 Channel Low Loss Combiner 


The TELEWAVE M101-450 series of Low Loss 
Combiners were designed with the technician 
in mind. 


All components in these expandable com- 
biners are completely passive with the excep- 
tion of the optional solid-state receiver distribu- 
tion amplifier. The compact design is enclosed 
in a rugged steel frame. 


Once installed, this unique combiner allows for 
maintenance or addition of channels without 
disruption of co-channel users. 


All components are standard and easy to ob- 
tain. Buy only the channels presently needed; 
add-on in the future. This design is ideal for 
installation in close quarters. 


NOW is the time to clean up an existing site or 
start a new system! 


FEATURES 
ALL TUNING FROM FRONT 
8 TRANMITTERS INTO ONE ANTENNA 130 dB RECEIVER INTER- 


MODULATION PROTECTION. 


UP TO 64 RECEIVERS FROM 

OPTIONAL RF PRESELECTOR 
ONE ANTENNA FILTERS THE COMPLETE RECEIVE 
COMPLETELY SELF-CONTAINED, BAND. 


ONLY 2.8 dB INSERTION LOSS RF POWER MONITORING FOR ALL 
TO EACH TRANSMITTER WITH CHANNELS, INCLUDING ANTENNA 
PROPER FREQUENCY SELECTION. : 
ALL CONNECTORS AT TOP OF RACK. REMOTE TRANSMITTER KEYING. 
LOWER COST PER CHANNEL. 


75 dB TRANSMITTER TO 
TRANSMITTER PROTECTION. FIELD TUNABLE. 
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Receiver antenna input 


2 transmitter 
antenna outputs 


8 channel receiver 
distribution panel | | p 
TPCP-4646 preselector N 


Tuning from the front g 


TWPC-4510 High-Q cavity 


T-1050B Dual 60 dB 
tuneable isolator 


Impedance 


Frequency 
TRANSMITTER 


Insertion Loss (determined by freq spacing) 


3.0 dB typ @ 275 KHz 
Tx-to-Tx Isolation 75 GB or greater 
2nd Harmonic Sup 90 dB or greater 
Transmitter Power 125 Watts 


8 channels into one 
transmitter antenna 


Channels 


8 receiver outputs 


8 transmitter inputs 


PM2 dual directional 
power monitors 


Replaceable loads 


RG 214 dual-shield cable 


PM-8C2S wattmeter panel 
w/remote trans keying 


Steel frame 
Building block concept 


Pre-drilled holes for 
adding components 


Metering 
Temperature 


PM-8C2S power monitoring 
— 30°C to +60°C 


Power Reverting optional 


3rd Order Intercept +38 dBm 
System Gain Oto +2 dB overall 
25 dB, typical 


5 dB (7 dB maximum) 


Rx-to-Rx Isolation 
Noise Figure 
Power Supply 12/24 Vdc 115/230 Vac 


Average Battery Drain 


Telewave, Inc. 
1155 Terra Bella/ Mountain View / CA 94043/ Tel. (415) 968-4400 / TWX: 910-3795055 


All specifications are subject to change without notice. 


806 - 960 MHz 


elewave 
a Expandable 10 Channel Trunking Combiner 


: ; P ee TeLewave, Inc’ 
The TELEWAVE 800 MHz Trunking Combiner is a es, 


the industry leader for excellence in low-loss 
combiner technology. Ease of installation and 
maintenance is accomplished by front panel 
tuning. 


All Trunking Combiners are priced complete in- 
cluding 19-inch rack or heavy duty steel cabinet 
with locking front and rear doors, complete 
transmitter package, receiver distribution 
system, preselector and power monitoring 
package. 


The completely passive combining technique, 
as utilized, allows for maintenance and addi- 
tion of channels without disruption of the 
system. 


Your valuable site space is conserved when us- 
ing efficient TELEWAVE — designed combiners. 


RF power metering is a standard feature. All 
forward and reverse power measurements are 
switchable for each transmitter and antenna. 


Convenient remote transmitter keying is 
included on the RF wattmeter panel. 


All rack-mount 5-channel combiners are field 
expandable to 10 channels. Expansions are 
accomplished by the addition of pre-tuned 
combiner panels. Modular building-block con- 
struction means no specialized test equipment 
is required. 


The advanced mechanical design of the TELE- 
WAVE 8-inch, high-Q cavities assures max- 
imum long-term system performance. All 
cables are easily accessable from the front of 
the rack; THERE ARE NO HIDDEN CABLES! 


M101 — 860 — 10TRM — 24R 
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CAGSS BAND COUPLER 


M101-860-5TCM-8R 


e EXPANDABLE 
e LOW LOSS 


RACK-MOUNT 
5 Ch: M101-860-5TRM-8R 
10 Ch: M101-860-10TRM-16R 


~ @sis-821 MHZ 


MODELS 


TS4680 


8681-885 MHZ i? © 


o 


Patent Pending 


TTPD-8644 or TTPD-8646 
Duplexer 


A special coupling technique provides a true band- 
pass response while rejecting a specified frequency 
band. (5 or 15 MHz Tx/Rx passbands.) 


CABINET-MOUNT 
M101-860-5TCM-8R 
M101-860-10TCM-16R 


GENERAL SPECIFICATIONS 


Transmitter Combiner 


Frequency 
Frequency Spacing (min) 
Metering All Transmitters & Antenna 
Temperature — 30°C to +60°C 
Tx to Tx Isolation 
Ant to Tx Isolation 
Insertion loss (typical) 
5 ch: at BMBZSPaCiNG ee eee ener 2.2 dB 
10 chzat'500 KHZ SpaGinGin tana 3.2 0B 
Power Input Per Channel 150 Watts 
Transmitter Input VSWR (max) 


Receiver Distribution System 
Frequency 806-960 MHz 
Rx to Rx Isolation (min) 
Power Input 
3rd Order IM Intercept Point 
Noise Figure 
Gain Through System 
Temperature 
Connectors 
Number Receiver Channels 
Mounting 
Test Port 


Type N Female 
8, 16 or 24 
19-inch panels 
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825 - 960 MHz 


, elewave 


@ Expandable 32 Channel Cellular Combiner 


The TELEWAVE 890 MHz Cellular Combiner is 
the industrial leader for excellence in low loss 
combining technology. This completely new 
design was engineered specifically for the 
cellular market. 


When mounted in a standard 23” telephone 
relay rack the unique construction allows for 
all components to be installed and tuned from 
the front of the rack. No rear access is re- 
quired. 


Pre-tuned individual channels can be added as 
required without degrading any of the existing 
channels. Each channel is complete including 
isolator, cavity and all mounting hardware, 
which allows for easy field installation. 


The major portion of the cabling has been 
eliminated, providing for the highest power 
rating, dependability and lowest per-channel 
insertion loss in the industry. 


Your valuable site space is conserved when us- 
ing efficient TELEWAVE-designed combiners. 


AVAILABLE AS STANDARD OPTIONS: 


4192 channel modular receiver distribution 
system with automatic failure alarm. 


Dual redundant power supplies. 
Transmitter side band filter. 


Automatic transmitter VSWR alarm panel 
with digital read out. 


Low loss comb line duplexer 
10 MHz or 20 MHz pass band. 


M101-890-16T 
CLNA-7261-192-R 
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TW-CLNA-6 RECEIVER MULTICOUPLER 


ap v 
by, PeLewave. Inc 


1. PS 8908-2 Dual 8 Way Splitters 
3. CLNA7261 Plug-in Amplifier 


e EXPANDABLE 


TRANSMITTERS 


4 Ch: M101-890 4TRM 
16 Ch: M101-890 16TRM 


MODELS 


. TCRS-2 Regulated Supply 
. TPCP8926 Preselector 


e LOW LOSS 


RECEIVERS 


CLNA 7261-32 
CLNA 7261-192 


GENERAL SPECIFICATIONS 


Transmitter Combiner 


Frequency 
Frequency Spacing (min) 
Metering All Transmitters & Antenna 
Temperature — 30°C to +60°C 
TX to TX Isolation 
Ant to TX Isolation 
Insertion loss (typical) 
4 Cheat 630:KHZi 22 eee 2.0 dB 

16:Cheat 630 KHZ= ee 2.7 dB 
Power Input Per Channel 150 Watts 
Transmitter Input VSWR (max)......... 122031 


Receiver Distribution System 
Frequency 825-915 MHz 
Rx to Rx isolation (min) 

Power Input 

3rd Order IM Intercept Point 

Noise El Quresceeescn ag 4 ne eee 2.0 0B 
Gain Through System ADJ to +10 dB 
Number Receiver Channels 
Mounting 

Test Port 


19 or 23 inch panels 
Optional 

GMT fuse. Relay Closure 
LED Fault Indicator 
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145-174/406-512/806-960 MHz 


; elewave 


2-CHANNEL HYBRID COMBINER 


De TELEWAVE, IncY 


TW150:2HRAI1 TW4S0:2HRAIL TW900-2HRA1 
TW150-2HRB1 TW450-2HRB1 TW900-2HRB1 


The Telewave 2 channel close-space combiner permits the combining of two closely 
spaced transmitters into, one antenna. When tower space becomes a premium and you're 

looking for an easy low-cost method for adding a second transmit channel at your site, 
the 2HR series of combiners may provide the answer. 


CHECK THESE FEATURES 


LOWEST COST PER CHANNEL in the industry. Based on the cost of antennas, transmission 
lines, isolators and cavities, you can save up to 35% by combining two transmitters 
into an existing antenna. 


REQUIRES MINIMUM RACK SPACE - The small size of the unit allows for mounting in your 
base station, 19 in. rack, or in any convenient place. 


EASY TO INSTALL - Select any existing antenna in the proper band to connect to the out- 
put of the combiner. Connect the two selected transmitters into the input of the 
combiner, and with only minor tuning, you have added a second channel. 


NO ADDITIONAL FILTERING REQUIRED - This rugged-compact unit provides all required 
filtering between transmitters for intermodulation and harmonic suppression. 


EXPANDABLE - If additional combining is required, adding a second unit will make it 
possible to combine four transmitters into one antenna. 


COMPLETELY PASSIVE - Nothing to tune after initial installation. No external power 
sources are required and there are no parts or cables to wear out. 


MEDIUM POWRR - The power handling capability of this unit makes it possible to combine 
the major portion of all base stations. Higher power units are available, if required. 
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Performance Specifications 


MODEL NUMBER 2HRAI 2HRB1 2HRA1 2HRB1 | 2HRAI 2HRB1 
Frequency Range MHz 806-960 
Isolation, Tx-Tx (dB) 100 

Ant-Tx (dB)| 33 65 
Insertion Loss dB 4.1 S20 
Attenuation, har., IM Prod (dB) 65 
Input Power, ea. ch.,max. (Watt 
Input VSWR, ref. 50 Ohms 
Freq. Sep., TX-Tx, max. 
Temperature Range 
Connector Type, standard 


DIMENSIONS: 19" Wide 5.25" High 11" Deep 


Isolator - Removable Load 
Hybrid - Low Pass Filter 
Load Resistor 


Telewave, Inc. 
1155 Terra Bella / Mountain View/ CA 94043 / Tel. (415) 968-4400 / TWX: 910-3795055 


0984 All specifications subject to change without notice 


150/850 MHz 
450/850 MHz 


elewave | 


CROSS-BAND COUPLER 


TS4680 CROSS-BAND COUPLER 


806-960MHz antenna systems can share common feedlines with 406-512MHz antenna 
systems using the TS4680 Cross-Band Coupler. 


CHECK THESE ADVANTAGES: 


COST SAVINGS over a second feedline offers the chance to up-grade feedline qua- 
lity and reduce transmission loss 
» ELIMINATES TOWER LOADING PROBLEMS by eliminating additional transmission line 
- EASY INSTALLATION: transmitters and receivers connect through one coupler to the 
feedline, and antennas connect through a second coupler to the other end of the 
feedline (see diagram on reverse side) 
*HIGH POWER INPUT 
«EXTREMELY WIDE PASS-BAND 
“NO TUNING REQUIRED 
- SEALED CONSTRUCTION for all-weather exposure; no extra weather enclosure required 
COMPACT DESIGN 


TS1580 CROSS-BAND COUPLER 
806-960 MHz antenna systems can share com- 
mon feedlines with 50-1/74MHz antenna sys- 
tems using the TS1580 Cross-Band Coupler. 


Same low-loss and high-power specifica- 
tions as the TS4680 


Completely sealed and shielded for indoor 
or outdoor operation 
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TS 4680 CROSSBAND COUPLER 


CAGSS BAND COUPLER ma ees 


¥ 
800-960 Miz 


SPECIFICATIONS 


TS4680 Cross-Band Coupler LO TX ANT HI TX ANT 


Frequency Range (MHz) 
HI input: 806-960 
LO input: 406-512 


Insertion Loss, per pair (dB): 0.3 eal 


Input Power, max. each port (Watts): 400 
Pass-Band, min. (MHz): 100 
Temperature Range (°C): -30 to +60 hag ke 4 


Weight, each unit (LBS.): 1 
(KGS= )e 454 


Dimensions (IN.): 6. 
6. 


X X 0 
LOM) 1 5 


eae) Le 

Naik OR Mee. CROSS-BAND COUPLER "A" 

Connector Type (standard): N-Female LO FREQUENCY =< m> HI FREQUENCY 
(optional): N-Male 


SPECIFICATIONS 


TS1580 Cross-Band Coupler 


Frequency Range (MHz) Temperature Range (°C): -30 to +60 
HI input: 806-960 
LO input: 50-174 | Weight, each unit (LBS.): 
(KGS.): 
Insertion Loss, per pair (dB): 0.3 dB 
Dimensions (IN.): 


3:/5-x 214 xo eee 

Input Power, max. each port (Watts): 400 (CM.): 9.53 x 5.442 aoe 
Pass-Band, min. (MHz): 100 | Connector Type (standard): N-Female 
(optional): N-Male 
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? RECEIVER DISTRIBUTION PANEL 


Ss 

.25 AMP 

Model: UP Vv 
TWR16-450 Dy, PELEWAVE, INC 


S 


The Telewave Receiver Distribution Panel can solve many of your antenna and receive 
problems. Now, you can eliminate the expense of adding additional antennas, feed 
lines, and the inherent problems of duplexers. 


You can feed up to 64 receivers from one antenna in any frequency band. Start with 


one (1) input and eight (8) outputs. Add only TWR panel, as required, until all 
64 channels are filled. 


Optional broadband preselector panels are available to provide adequate protection 
for all receivers in a given band at one site. 


CHECK THESE ADVANTAGES: 


® 130dB intermodulation protection No tuning required 

@ 25dB minimum isolation Broadband: UHF or VHF 

» -20dB test port for in-circuit measure- 4dB noise figure 
ments and troubleshooting 12/24VDC 115/230VAC 

= Type N connectors standard Fully shielded 

= Other type connectors optional Solid State 


Splitters, amplifiers, and power supplies are all self-contained on one 19"x/"x3" 
panel. Specify primary power requirement when ordering. No tuning is required, 
just connect to primary power and start adding receivers. Automatic power reverting 
from 115VAC to +12VDC is optional. 


*Below 132MHz consult factory 
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SPECIFICATIONS 


TWR8- 150 TWR8-860 
MODEL NUMBER TWR16-150 TWR24-860 


TUR8-450 
TWR16-450 
Frequency Range (MHz) | _*132-174 400-512 806-960 
(aie Ce 


Bandwidth MHz 


a 
© 
pS 
aes 


40 


Isolation, Rx-Rx, min. 
typ. 


(ae 
30 


© 


on ww ]}PO 
(ees i? a 
ol Co IND 
Or 


Impedance 


(=) 


50 
Intermodulation SEE GRAPH BELOW 


Third-Order Intercept +38 


cs 
cS 


Noise Figure 4.0 
Temperature Range -40 to +60 -40 to +60 


VSWR, ref. 50 Ohms, max. 


Oo 


System Gain Usto gee 


Connector Type, standard N-Female N-Female 


Dimensions ‘ 1 9escas/ exes TOexXkGs es 
AS XG Ge ko AS ap l Guaee 


7A 10 SE ONeS 
| =40 ‘to +603 
Paka eyes 
Pee 
be erie 
(dB) Peeks Cae 
Pa eee) 
| N-Female 
PRR 
S48) a 1S oa 
Roe is 


Weight 6.0 
aa 


De) 
| 


THIRD-ORDER INTERMOD. 


LEVEL BELOW 


INPUT SIGNALS 


INPUT SIGNAL LEVEL (dBm) 


-100 


SUPPRESSION BELOW CARRIER (dB) 
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406 - 512 MHz 


UHF Bandpass Preselectors 


The TELEWAVE Models TPCP-4644, TPCP-4646, and 
TPCP-4648 UHF preselectors have been specially 
designed for use with master receive systems to 
insure rejection of external noise sources. These 
bandpass preselectors provide optimum receiver 
desense protection when installed between the 
receiver multicoupler and the antenna. In addition, 
because of their high power capability, these units 
may be used as sideband filters on the outputs of 
transmitters or transmitter combiners. 


These bandpass filters are available in a wide range 
of pass bandwidths; they consist of either 4 
(TPCP-4644), 6 (TPCP-4646), or 8 (TPCP-4648) 
series-connected cavities. Each model features 
“sharp-skirt’” selectivity with minimum insertion 
loss. (See reverse side for typical response curves.) 
For optimum performance, these bandpass filters 
are custom tailored to meet individual requirements. 
Multiple-window configurations can be provided 
when more than one frequency band is required. All 
units are factory-tuned to customer-supplied 


frequencies and no further adjustment should 
be necessary. 


Bandpass preselectors have the distinct advantage 
of rejecting ALL sources of interference outside the 
selected pass window, unlike notch-type preselectors 
which can only attenuate a select, narrow band of 
frequencies. For this reason, bandpass preselectors 
are much more flexible and are not easily outmoded 
when frequency changes become necessary. 


Heavy duty materials are used throughout the band- 
pass filters to insure top performance and long life; 
only RG214 mil. spec. cable is used for intercon- 
nections. Temperature stability is maintained from 
— 30°C to +/70°C by the use of temperature 
compensators, and threaded Invar rod. Tuners are 
silver plated, and sliding contacts are made with 
berylium copper fingerstock. All models are 19” 
rack-mountable, and come with type N female 
connectors. (Type UHF connectors are available 
upon request.) 
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TYPICAL FILTER RESPONSE CURVES 


ATTENUATION 5dB/idiv 


1 dBidiv 


ATTENUATION 


FREQUENCY IN MHz FREQUENCY IN MHz 


ELECTRICAL DATA 


Frequency Range 
Pass Bandwidths 
Insertion Loss (typ) 
Attenuation 
+5 MHz from center 
pass frequency 
Maximum Power Input 
(continuous duty) 
Temperature Range 
Number of Cavities 


Dimensions (H x W x D) 
cm 
in 
Connector Termination 
Finish 
Net Weight 
Kgs 
lbs 
Shipping Weight 
Kgs 
Ibs. 


TPCP-4644 
406-512 MHz 
2 MHz or less 

Boral! 


50 dB 
350 Watts 


— 30°C to + 70°C 
4 


TPCP-4646 


406-512 MHz 
4 MHz or less 
2.0 dB 


55 dB 
350 Watts 


— 30°C to + 70°C 
6 


MECHANICAL DATA 


13 x 48 x 27 
ZOOS OEX a OD 
Type N female 
Acrylic Enamel 


4.54 
10 


6.36 
14 


27X48 x27 
10.5 x 19x 10.5 
Type N female 
Acrylic Enamel 


eZ 
16 


10:9 
24 


TPCP-4648 
406-512 MHz 
4 MHz or less 

3.0 dB 


80 dB 


350 Watts 
— 30°C to + 70°C 
8 


27X48 x27 
10.5 x 19 x 10.5 
Type N female 
Acrylic Enamel 
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806 - 960 MHz 


Trunking Bandpass Preselectors 


B1S-62) wing 


TTPP 8642 


The TELEWAVE Models TTPP-8642 and TPCP-8644 
preselectors have been specially designed for use 
with master receive systems to insure rejection of 
external noise sources. These bandpass preselec- 
tors provide optimum receiver desense protection 
when installed between the receiver multicoupler 
and the antenna. In addition, because of their high 
power capability, these units may be used as side- 
band filters on the outputs of transmitters or 
transmitter combiners. 


These bandpass filters are available in a5 MHz pass 
bandwidth, they consist of either 2 (TTPP-8642) or 4 
(TPCP-8644) series-connected cavities. Each model 
features ‘‘sharp-skirt”” selectivity with minimum 
insertion loss. (see reverse side for typical response 
curves). For optimum performance, these bandpass 
filters are custom tailored to meet individual 
requirements. All units are factory-tuned to 
customer-supplied frequencies and no further ad- 
justment should be necessary. 


TPCP 8644 


Bandpass preselectors have the distinct advantage 
of rejecting ALL sources of interference outside the 
selected pass window, unlike notch-type preselec- 
tors which can only attenuate a select, narrow band 
of frequencies. For this reason, bandpass preselec- 
tors are much more flexible and are not easily out- 
moded when frequency changes become necessary. 


Heavy duty materials are used throughout the band- 
pass filters to insure top performance and long life; 
only RG214 mil. spec. cable is used for interconnec- 
tions. Temperature stability is maintained from — 30 
to + 70°C by the use of temperature compensators, 
and threaded invar rod. Tuners are silver plated, and 
sliding contacts are made with berylium copper 
fingerstock. All models are 19” rack-mountable, and 
come with type N female connectors. (Type UHF 
connectors are available upon request.) 


Telewave, Inc. 
1155 Terra Bella/ Mountain View / CA 94043 / Tel. (415) 968-4400 / TWX: 910-3795055 


TYPICAL FILTER RESPONSE CURVE 


esac TTPP-8642: 


Preselector TPCP 8644: 


Attenuation in dB 


Attenuation in dB 


fO +10 +20 +30 +40 +50 


Frequency in MHz 


Frequency Range 
Pass Bandwidths 
Insertion Loss (typ) 
Attenuation 
+45 MHz from center 
pass frequency 
Maximum Power Input 
(continuous duty) 
Temperature Range 
Number of Cavities 


Dimensions (H x W x D) 
cm 
in 
Connector Termination 
Finish 
Net Weight 
kgs 
Ibs 
Shipping Weight 
kgs 
Ibs 


-30  -—20 


ELECTRICAL DATA 
TTPP 8642 
806-960 MHz 


5 MHz or less 
.5 dB 


90 dB 


350 Watts 


— 30°C to. + 70°C 
2 


-—10 fO +10 +20 +30 
Frequency in MHz 


TPCP 8644 


806-960 MHz 
5 MHz or less 
1.0 dB 


90+ dB 


350 Watts 


— 30°C to + 70°C 
4 


MECHANICAL DATA 


13 x 48 x 27 
9:20. 19x 10.5 
Type N female 
Acrylic Enamel 


Telewave, Inc. 
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5.25 19 5q10:5 
Type N female 
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lewave | 


806 - 960 MHz 


Combline Preselectors 


FEATURES 
LOW-LOW LOSS 
NO HARMONIC “HOLES” 
TEMPERATURE STABLE 
SMALL SIZE 
RUGGED CONSTRUCTION 
PANEL MOUNT 
LOW COST 


TPCP 8626 


The TELEWAVE Model TPCP-8626 Combline pre- 
selector has been specially designed for use with 
master receive systems to allow users to utilize 
both ‘‘old” and “new” trunking frequency assign- 
ments and insure rejection of external noise 
sources. This combline preselector provides op- 
timum receiver desense protection when installed 
between the receiver multicoupler and the antenna. 


This Combline filter has a frequency bandpass of 15 
MHz and consists of a series of resonators in a 
compact 13° <x 2” « 4.5” unit mounted ona 19” x 


5.25” panel. This model features “sharp-skirt” selec- 
tivity with minimum insertion loss. (see reverse side 
for typical response curves). For optimum perfor- 
mance, all units are factory-tuned to customer- 
supplied frequencies and no further adjustment 
should be necessary. 


TELEWAVE Combline Preselectors offer the ulti- 
mate in trunking and conventional system perfor- 
mance providing protection against receiver desen- 
sitization due to congested sites and associated RF 
pollution. 
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TYPICAL FILTER RESPONSE CURVES 


Preselector TPCP-8626: 


Attenuation in dB 


Attenuation in dB 


sa yee 
REP eee aNee 
JAB AS \ 


=30. =20 =—10' ~f0 4-10" +20) 1430 10) 58) 100755 Oe 
Frequency in MHz 
Frequency in MHz 


ELECTRICAL DATA 
TPCP 8626 


Frequency Range 806-960 MHz 
Pass Bandwidths 15 MHz or less 
Insertion Loss (typ) 5 dB 
Attenuation 

+ 45 MHz from center 

pass frequency 85 dB 
Maximum Power Input 

(continuous duty) 350 Watts 
Temperature Range — 30°C to +70°C 


MECHANICAL DATA 


Dimensions (H x W x D) 

cm 3 GAG. alo 

in 52 OOS 
Connector Termination Type N female 
Finish Clear Alodine 
Net Weight 

kgs 2.0 

Ibs 4 
Shipping Weight 

kgs 4.0 

Ibs 8 
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25 MHz To 1000 MHz 


elewave 


aV- BROADBAND RF WATT METER 


e Requires no inserts 

e No Bandswitching 

e Measures 1 to 500 Watts 
Five Power Ranges 
Five Watts Full Scale 
Frequency Range: 25 to 1000 MHz 
Measures Forward and Reflected Power 
Shock Mounted Meter Movement 


e Available with Type N or UHF 
Interchangeable Connectors 


e Light Weight: Easy to Carry 
e RF Sampling Port Optional 


The Model 44A RF Wattmeter is a compact, 
versatile instrument used for direct measure- 
ment of forward and reflected radio frequency 
power. Due to the wide band capability and 
dynamic range, this instrument does not re- 
quire the use of any inserts or bandswitching. 


The 20yA taut band meter movement is shock- 
mounted in a rugged DIECAST case making See oe 
this instrument ideal for mobile radio installa- et CALIBRATION 1 


__CALIBRATION FACTOR 
tion in aircraft or ground vehicles as well as  — ea ees a ee 
base stations. — 


FREQUENCY Mir 4&5 60 1600 


Reler to the Model 44 Gpecatian Manual for exact values 


The Model 44AP option provides an RF samp- 
ling port with an output 40 dB below the trans- 
mission line level to use for measurement of 
frequency or spectrum analysis. 
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DESCRIPTION 


The Model 44A bi-directional power monitor is 
a portable instrument used in measuring for- 
ward and reflected power in a coaxial trans- 
mission line under any load conditions. 


This wide band instrument covers the frequen- 
cy of 25 to 1000 MHz with a power range of 1 to 
500 Watts. The meter movement can be turned 
off for rough handling when not in use. A 
leather carrying strap is provided to facilitate 
portability. 


The Model 44AP optional RF Sampling probe 
has been designed to accurately extract a low 
level of RF power as it passes through the 
instrument. This input and output port is made 
available to a BNC connector located on the 
side of the unit. It allows for injecting an input 
signal into the unit under test or can be used 
for spectrum analysis and frequency measure- 
ments without affecting the operation of the 
meter. 


OPERATION 


This instrument has built-in precision direc- 
tional detectors which sample forward and 
reverse CW power flow in a_ specially 
engineered section of transmission line. The 
sampled current is scaled to drive the 20uA 
taut band meter. Forward and reflected power 
can be directly measured by rotating the FWD- 
REV switch. VSWR (Voltage Standing Wave 
Ratio) is easily determined by comparing these 
measurements and using the convenient chart 
on the back of the instrument. 


Five power scales are provided. The 500 watt 
scale will test most high powered transmitters, 
while the 5 watt scale makes it simple to tune 
low powered portables. The excellent stability 
of this unit and the ability to switch it from one 
power range to another to check the calibration 
eliminates the need for a secondary standard 
to verify calibration. 


SPECIFICATIONS 


Full Scale Power Ranges 
Impedance, Primary Line 


NSW ce ag er eee ieee ee ec recs 


RF Sampling Port (Model 44AP) 
Dimensions 


HGignt te Sacer ee ee 
Ag tT Lg eae cee ee ete cack” Ane Speen 


Weight nee ees Soa 


Frequency Range, Accuracy 


5, 15, 50, 150 and 500 Watts 
50 Ohms nominal 


lot Se eee 1.1 maximum 


40 dB + 2 dB below forward power 


aE at. = 6-5/8 inches (168.3 mm) 
ce eee 4 inches (101.6 mm) 


3-1/4 inches (82.6 mm) 


PO Ct Ame eS 3 pounds (1.36 kg) 


See Table below 


METER ACCURACY 


Pie 100 
MHz MHz 


Type N Connectors +6% 


(UHF Connectors Not Specified) 
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30 - 960 MHz 


elewave 


av R.F. Power Monitoring 


QP v 
Be, LELEWAVE, INC 
MOUNTAIN VIEW, CALIF. 94040 


H) ser.no.(_i41_] fi 
f} M00.N0.C_PM-2A 1] 
; POWER MONITOR] © 
eee 


PM10C2S 


A new RF power monitoring system simplifies procedures for monitoring the output of 
transmitters and the condition of the transmission lines and antennas. Once installed in 
the line, the PM2 monitor allows plug-in of any standard test set with a 50 uA meter. 


Two models are available: the PM1 is a single direction RF power monitor. The PM2 is for 
dual directional RF power monitoring. Because it can be made a permanent part of the 
transmission line, continuous monitoring of forward and reflected power is easily accom- 
plished. Each unit has an internal trimmer for field calibration of any desired forward or 
reflected power up to 1000 watts. Works on all frequencies from 30 MHz to 960 Mz. Inser- 
tion loss: 0.1 dB. VSWR 1.1 to 1. 


All power monitors are shipped standard with type N connectors. UHF connectors or 
special configurations available upon request. 


When used in conjunction with the PM10C2S remote transmitter keying and wattmeter 
panel (mounted on a standard 19” panel), checking out a transmitter system is greatly 
simplified. Connection for 10 remote transmitter keying switches are provided by the 
PM10C2S. A simple 2 wire hook-up (RF shielded or twisted pairs) from the keying circuit of 
each transmitter to the screw terminals located on the rear of the wattmeter panel com- 
pletes the connections. A floating ground for each keyer is provided for the transmitters 
requiring such a circuit. 


The technician merely keys each transmitter in turn directly from the wattmeter panel and 
observes the readings of antenna power and forward/reflected transmitter power. All 
readings are selected by a convenient rotary switch and single forward/reflected toggle 
switch. Since a simple turn of the switch quickly shows all measurements, keeping time 
consuming records of measurements is not necessary. 
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: Z Vv 
: eS TELEWAVE, Inc 
a > MOUNTAIN VIEW, CALIF.94040 
ae OS Oe SER. NO. 
p- TELEWAVE, INCY MOD. NO. : 
21> mounsame view Cau 94040 (a Wav SeLITTeR) 
SER. NO. ! 679 ] 
MOD.NO[ PS-4502 ] 


Telewave offers a new series of low cost two-way and four-way power splitters. You gain 
many advantages by using one input and two or four outputs. Greater flexibility in system 
design if offered with the minimum cost for interconnect cables. No longer is it required to 
take all your splitting losses at one point. You need only to run one receiver cable to any 
area; then complete your splitting as needed. 


Unit can be obtained in any frequency band desired. Be sure to specify type of connec- 
tors, BNC, UHF, or Type N. 


MINIMUM PERFORMANCE SPECIFICATIONS 


Coupling two-way —3 dB VSWR 
Coupling four-way —6 dB Insertion loss 
Impedence 50 Ohms Isolation 


Specify Connectors 


Two-way Size 1 3/16” x 1 3/4 x3 1/2 Weight 4.5 Oz. 
Four-way Size 2 2/3” x 1 1/2 x 4 3/4 Weight 15 Oz. 


MODEL FREQUENCY RANGE 


PS-302 Low Band 2-way splitter 33-50 

PS-1502 VHF 2-way power splitter 132-174 
PS-4502 UHF 2-way power splitter 400-512 
PS-8902 806-960 MHz 2-way splitter 806-960 
PS-1504 VHF 4-way power splitter 132-174 
PS-4504 UHF 4-way power splitter 400-512 
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30 - 1000 MHz 


elewave 
3 Automatic Alarm Panel 


LOW TRANSMIT POWER ALARM HIGH VSWR ALARM 


TRANSMITTER 
On 


AUTOMATIC ALARM PANEL os 
ss Model PM1C18 


PM1C1S 


The TELEWAVE PM1C1S is a one-channel, auto- 
matic, low transmit power and high VSWR, 
alarm panel featuring the first “‘true VSWR’ 
Circuitry and a built-in wattmeter. The standard 
32-inch by 19-inch panel will mount directly 
inside most base station cabinets and can be 
powered directly from 120VAC or 12VDC. 


Whenever a low transmitter power condition is 
sensed by the PM1C1S, a latched relay closure 
occurs and a red light on the front panel turns on. 
Both normally-open and normally-closed relay 
contacts are provided. A high VSWR condition is 
accurately sensed at all power levels and 
indicated by a second latched relay and light. 
These contacts can be used to remotely activate 
lights, speakers, or other alarm systems. The 
relays and lights are reset by means of a front 
panel RESET button. 


The panel also operates as an inline wattmeter, 
measuring both forward and ;everse RF power, 
with readings displayed on a 32-inch meter. 


SPECIFICATIONS 


VSWR ALARM RANGE ..... 2:1+25% —10% 
LOW POWER alarm range: .. . *5W to full scale 
RELAY CONTACTS, closure: ....... NO or NC 


RELAY CONTACTS, rating: 
@ 120VAC resistive 
@ 30VDC 


DELAY TIMING RANGE: 


WATTMETER RANGE:* 
O — 250 or 400 Watts 
O—25 or 120 Watts 


4 Watts (max) 
2 Watts (max) 


—20°C to + 60°C 


9x 48x 11 
LCT ar eetieranta et rare at Se mens. * OOo X45 


WEIGHT: 
aly A ee ee 1.4 
LS i rat A bike ali RS ok 3.0 


*BE SURE TO SPECIFY 0— 250 OR 0— 400 WATTMETER RANGE AND FREQUENCY BAND WHEN ORDERING. 
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30 - 1000 MHz 


The TELEWAVE PM5C‘1S is a five-channel, automatic, 


low transmit power and high VSWR, alarm panel feat- 
uring the first ‘true VSWR” circuitry and a built-in watt- 
meter. It is designed on 5%-inch by 19-inch panel 
which can mount directly inside most base station 
cabinets and can be powered directly from 120VAC or 
12VDC.) 


Whenever a low transmitter power condition is sensed 
by the PM5C1S on one of the five channels, a latched 
relay closure occurs for the appropriate channel and a 
red light turns on at the front of the panel. Normally- 
open and normally-closed relay contacts are provided 
for each individual channel. A high VSWR condition is 
accurately sensed at all power levels and indicated by 
a sixth latched relay and light. These contacts can be 
used to remotely activate lights, speakers, or other 
alarm systems. The relays and lights are reset by 
means of a front panel RESET button or by momen- 
tarily grounding the RESET input connection located 
on the rear of the unit. 


The panel also operates as an inline wattmeter, 
measuring both forward and reverse RF power of all 
five channels plus the sixth ‘““VSWR channel’’, with all 
readings displayed on a 3¥2-inch meter. 


AUTOMATIC ALARM PANEL 
MODEL: PM5C1S 


SPECIFICATIONS 


VSWR ALARM RANGE .........- 2:1+25% —10% 
LOW POWER alarm range: ....... *5W to full scale 
RELAY CONTACTS, closure; . =. =....... NO or NC 


RELAY CONTACTS, rating: 
@ 120VAC resistive 
@ 30VDC 


DELAYGIMING RANGE = 
WATTMETER RANGE:* 


.1—1 Second 


0 — 250 or 400 Watts 
O—25 or 120 Watts 


8 Watts (max) 
12VDGe aes a Ae eee. 3.5 Watts (max) 


— 20°C to + 60°C 


13x48 x8 

BED cakeh hn sc 2 ee ce 5 20 19 ee 
WEIGHT: 

KOS nach caaats: Sargt Saket ei ee 2.0 

IDS» Sheers. Bh Bg By coe ee ee 45 


*BE SURE TO SPECIFY EITHER 0— 250 OR 0— 400 WATTMETER RANGE AND FREQUENCY BAND WHEN ORDERING. 
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148 - 174 


ISOLATOR 


TUNEABLE 


Isolates the transmitter final (up to 30dB) from 
reflected energy of other transmitters. 


Two isolators may be combined to obtain addi- 
tional isolation (up to 60dB) to the transmitter. 
(See Model T-1250B) 


Isolators are 50 ohm matching devices that allow 
tuning of the transmitter even with a cavity be- 
tween the isolator and antenna. 


If you have two or more transmitters located in 
close proximity, have intermodulation, or are 
combining transmitters onto one antenna, you 
need the protection the isolator gives. 


Loads are removable. 


Model Number T-2200B 


EIOGUCKICYRANQC =n cic. ahs eis « apes VO VV Eimer er een oe re tic aa tao cgh ec rsa 1.25 to 1 


Psat el Vy ICU ret titer aa eee a Ogee oo, = 5 MHz Poa INGLUDED Sierra cee nee 35 Watts 
Isolation Maximumiinput.powen: ..4)....2....5- 125 Watts 
PALIEYREYEULEL ae meer te eset edie De cea tse 30 dB GONMECCIOlSwaume ier one tee Saealnrars N Female 
LICE bas ae aera ie ae 38 dB Temperature range ........... — 30° to +60°C 
SCCHOMlOSS Manttants tee re are ee 0.4 dB DIMENSIONS: et etc goes acters Sec Me ae 


*Customer replaceable load (50 watt, 100 watt and 150 watt available on special request) 
**Other types available on special request. 
***Excluding connectors 


All Telewave products guaranteed for two years from date of sale for any part that proves defective but 
does not apply to damage resulting from accident or misuse. 
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0385 


148 - 174 MHz 
DUAL 
ISOLATOR 


2G) G3 


eLewave, [Nc 

MOUNTAIN ViIEW@ CALIF 94040 
SER. HO. (141 ral 
MODKO[T-1250B | 


DUAL JISOLATOR | 


Model Number T-1250B 


SPECIFICATIONS 


Frequency Range 

Bandwidth 

Isolation 
At.center freq. 35 ice ar ae see 60 dB 
Typical 

Insertion loss = 25 oe eee eee 0.8 dB 


TUNEABLE 


Isolates the transmitter final (up to 60dB) from 
reflected energy of other transmitters. 


Isolators are 50 ohm matching devices that allow 
tuning of the transmitter even with a cavity be- 
tween the isolator and antenna. 


If you have two or more transmitters located in 
close proximity, have intermodulation, or are 
combining transmitters onto one antenna, you 
need the protection the isolator gives. 


Loads are removable. 


VSW Rib cea ete ns ee Ga eee 1.254081 
Loads *INCLUDED 35 Watts 
Maximum input power 

Connectors ** 

Temperature range 

Dimensions *** 


*Customer replaceable loads (50 watt, 100 watt and 150 watt available on special request) 


**Other types available on special request. 
***Fxcluding connectors 


All Telewave products guaranteed for two years from date of sale for any part that proves defective but 
does not apply to damage resulting from accident or misuse. 
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Vv 400'51e2 .. 
ISOLATOR 


~TeLewave, [Ne 
MOUNTAIN VIEW CALIF 94649 
SER.NO. [310 
MOD.NO[T-2000 | 
SINGLE ISOLATOR 


Cage 
€: 


CF 
3€) 


Model Number T-2000B 
SPECIFICATIONS 


400-512 MHz 
10 MHz 


Frequency range 
Bandwidth 
Isolation 

Minimum 

Typical 
Insertion loss 
VSWR 
Load * INCLUDED 
Maximum input power 
Connectors ** 


30 dB 
38 dB 
.4 dB 
lee Oe UOudl 
25 watts 
150 watts 
N Female 


-30°to+60°C 
(Ee NS Ak 


Temperature range 
Dimensions *** 


USNS Eee Bale 


ISOLATES THE TRANSMITTER FINAL (UP TO 30dB) 
FROM REFLECTED ENERGY OF OTHER TRANSMITTERS 


TWO ISOLATORS MAY BE COMBINED TO OBTAIN 
ADDITIONAL ISOLATION (UP TO 60dB) TO THE 
TRANSMITTER 

(SEE MODEL T1050B) 


ISOLATORS ARE 50 OHM MATCHING DEVICES THAT 
ALLOW TUNING OF THE TRANSMITTER EVEN WITH 
A CAVITY BETWEEN THE ISOLATOR AND ANTENNA. 


IF YOU HAVE TWO OR MORE TRANSMITTERS LOCATED 
IN CLOSE PROXIMITY, HAVE INTERMODULATION, OR 
ARE COMBINING TRANSMITTERS ONTO ONE ANTENNA, 


YOU NEED THE PROTECTION THE 
ISOLATOR GIVES. 


LOADS ARE REMOVABLE. 


*Customer replaceable load (50 watt, 100 watt and 150 watt available on 


special request). 


**x Other types available on special request. 

ee XC lLuUGaINOeCONNectons . 
All Telewave products guaranteed for two years from date of sale for any part that 
proves defective but does not apply to damage resulting from accident or misuse. 
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DUAL ISOLATOR | 


Model Number T-1050B 


SPECIFICATIONS 


400-512MHz 
1OMHz 


Frequency range 
Bandwidth 
Isolation 
Minimum 
Typical 
Insertion Loss 
VSWR Te25<to71 
Load * INCLUDED 25 watts 
Maximum input power 150 watts 
Connectors ** N Female 
Temperature range -30°to+60°C 
Dimensions *** oe Ree 


60dB 
75dB 
.8dB 


* Customer replaceable load (50 watt, 100 watt and 150 watt available on 


special request). 


** Other types available on special request. 


*X* EXC LUdINGs CONnNEELOS:. 


All Telewave products guaranteed for two years from date of sale for any part 
that proves defective but does not apply to damage resulting from accident or 


misuse. 


TSU ONSES APES ee 


ISOLATES THE TRANSMITTER FINAL (UP TO 60dB) 
FROM REFLECTED ENERGY OF OTHER 
TRANSMITTERS. 


ISOLATORS ARE 50 OHM MATCHING DEVICES THAT 
ALLOW TUNING OF THE TRANSMITTER EVEN WITH 
A CAVITY BETWEEN THE ISOLATOR AND ANTENNA. 


IF YOU HAVE TWO OR MORE TRANSMITTERS LOCATED 
IN CLOSE PROXIMITY, HAVE INTERMODULATION, OR 
ARE COMBINING TRANSMITTERS ONTO ONE ANTENNA, 


: 
S 
© 
L 
7 4\ 


YOU NEED THE PROTECTION THE 
ISOLATOR GIVES 


LOADS ARE REMOVABLE 


yO - 
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sV'V 806 - 960 MHz 
I\SOLATOR 


TUNEABLE 


Isolates the transmitter final (up to 30dB) from 
reflected energy of other transmitters. 


Two isolators may be combined to obtain addi- 
ELEWAV 


, ae tional isolation (up to 60 dB) to the transmitter. 
ip 
0010 — (See Model T1950B) 


Isolators are 50 ohm matching devices that allow 
tuning of the transmitter even with a cavity be- 
tween the isolator and antenna. 


If you have two or more transmitters located in 
close proximity, have intermodulation, or are 
combining transmitters onto one antenna, you 
need the protection the isolator gives. 


Loads are removable. 
Model Number T-2950B 


SPECIFICATIONS 


Frequency Range VW SVV Rane 608 A SEAR Ee Va ae ieee creas ae2o tO 
Bandwidth Load *INCLUDED 
Isolation Maximum input power 
Minimum Connectors ** 
Typical Temperature range 
Insertion loss Dimensions *** 


*Customer replaceable loads (50 watt, 100 watt and 150 watt available on special request) 
**Other types available on special request. 
***Excluding connectors 


All Telewave products guaranteed for two years from date of sale for any part that proves defective but 
does not apply to damage resulting from accident or misuse. 
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806 - 960 MHz 


DUAL 
ISOLATOR 


TUNEABLE 


Isolates the transmitter final (up to 60dB) from 
reflected energy of other transmitters. 


Isolators are 50 ohm matching devices that allow 
tuning of the transmitter even with a cavity be- 
tween the isolator and antenna. 


If you have two or more transmitters located in 
close proximity, have intermodulation, or are 
combining transmitters onto one antenna, you 
need the protection the isolator gives. 


Loads are removable. 


Model Number T-1950B 


SPECIFICATIONS 


Frequency Range VSW Rigecbiae aitieee coe ee 1.25 to 1 
Bandwidth Load *INCLUDED 
Isolation Maximum input power 
Minimum Connectors ** 
Typical Temperature range 
INSCRION OSS ee aa ae Ro Soaps nt Oe mee .0 dB Dimensions *** 


*Customer replaceable load (50 watt, 100 watt and 150 watt available on special request) 
**Other types available on special request. 
***Excluding connectors 


All Telewave products guaranteed for two years from date of sale for any part that proves defective but 
does not apply to damage resulting from accident or misuse. 
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TELEWAVE INTERMOD SUPPRESSION 
PANELS offer a simple, cost-effective solution 
for cleaning up interference at congested sites 
when normal combining techniques are not 
appropriate. In addition to eliminating trans- 
mitter intermodulation, the IM suppression 
panel greatly reduces transmitter maintenance 
and replacement of expensive transmitter 
finals by providing a constant 50-Ohm 
impedance to the transmitter, regardless of 
opens, shorts, or other faults in the antenna 
and feedline. 


Telewave IM suppression panels do not use 
any cables or other loss-inducing interconnec- 
tions. Each standard or custom-engineered 
panel contains one or more isolators with the 
appropriate terminations, and a low-pass filter. 


132 - 960 MHz 


IM Suppression Panel 


oe Tecewwe, Inc 
3 MQUNTAR ibm CALE ROHS 


Each panel is factory-tuned to customer- 
supplied frequency or band. All 150-Watt units 
are field-tunable and include complete, simple 
retuning instructions; no special equipment is 
required. 


All 150-Watt units ship standard with a 
50-Watt termination on the antenna isolation 
port. All 400-Watt units ship standard with a 
100-Watt termination on the antenna Isolation 
port. Higher-power loads are available if 
required. 


When ordering, be sure to specify the model 
number which best meets your needs (refer to 
reverse side). Contact the factory if additional 
information or assistance is required. 
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SPECIFICATIONS 


VHF: 132 —174 MHz* 
primal a ellis oe dB 19” PANEL LOAD** 
typ HEIGHT DISSIPATION 
io. Cin 
5.25 in 
13:0 CM 
5.25 in 
22.2 cM 
8.75 in 


oe 
ae 


UHF: 406 —512 MHz* 


TX ee dB pac cOSs dB | 19” PANEL LOAD** 


1SOW TS450PA1 


13:3 cm 


150W 


AOOW 


da cm 


4OOW ee 


Pate cm 


oe in TS450PC2 


UHF: 806 — 960 MHz* 
ISOLATION dB INSERTION LOSS dB | 19” PANEL LOAD** 
typ min HEIGHT | DISSIPATION | MODEL NUMBER 
To-or Ch 
(nee 0 4 6 Meat 50W TS9O0PBI 
‘ 5.25 in 
ALL BANDS 


Tuning Range: +3 MHz 
VSWR, max, (ref 50 Ohms): 1.30:1 
Attenuation, min. 2nd and 3rd harmonics: 60 dB 
Type —N connectors standard: type — UHF connectors available upon request. 
*Please specify EXACT transmitter frequency when ordering. 
**150W and 300W loads available upon request. 
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0 - 1000 MHz 
elewave 


2) 50-OHM Coaxial Loads 


Telewave offers a full selection of coaxial loads 
with extremely low VSWR. Applications include: FEATURES 
hybrids, isolators, power monitors, wattmeters, e EXTREMELY LOW VSWR 


and coaxial transmission line terminations. 
' e CW POWER RATINGS TO 150 WATTS 
All loads are built ruggedly to withstand bench 


or field use. The conservative power rating pro- e DRY DIELECTRIC 

vides substantial overload protection. ° BROAD FREQUENCY RANGE 
Unlike liquid dielectric loads, these dry di- 

electric loads can be operated in any position. * RUGGED CONSTRUCTION 


Quick-change connectors are standard on e TYPE N OR UHF CONNECTORS 
higher-power loads of 75-Watts or greater. 


SPECIFY CONNECTOR TYPE WHEN ORDERING 


- 
bod 
* 
*~ 
ial 
* 
: 
® 
? 
: 
* 


TUE 


TWL-100 


Telewave, Inc. 
1155 Terra Bella/ Mountain View / CA 94043 / Tel. (415) 968-4400 / TWX: 910-3795055 


SPECIFICATIONS 


MODEL NO. TWL-35 TWL-50 TWL-75 TWL-100 TWL-150 
SS SS SSS SS SSS SSS SSS SSS SSS SS SS 
NOMINAL IMPEDANCE 50 Ohms 50 Ohms 50 Ohms 50 Ohms 50 Ohms 


MAX CW POWER (AVG) 25W/35W 50 Watts 75 Watts 100 Watts 150 Watts 


MAX VSWR 
*(Type N Connector) 1.05 ie 1.05 1:05 1.05 


50% OVERLOAD RATING 2 min 2 min 2 min 2 min 2 min 


TEMPERATURE RATING 
40°C max ambient 100% of rated power 
95°C max ambient 50% of rated power 


DIMENSIONS 
H X DIA (cm) 3.6 X 4.1 1S:2XTA TS Re 2013 XO 2069 
H X DIA (in) 1.4X 1.6 G:0raliay; 8.02.3 8.03.5 
H x W x D (cm) 16.5 X8.9>X46% 
H XW xD (in) 6.5: X 3.0 cme 


ee 
WEIGHT Kg (Ib) 11 (.25) 5 (1.0) 91 (2.0) 2.2 (4.9) 2.2 (4.8) 

* * QUICK-CHANGE CONNECTORS NO NO 

on EE ee 


*Type UHF connectors available 
**Specify QC44NF (N female), QC44NM (N male), QC44SF (UHF female), or QC44SM (UHF male) 


SSS 


TWL-150 
BENCH LOAD 


The Telewave TWL-150 BENCH LOAD is 
ideal as a general-purpose test load. It is 
perfectly suited for terminating the Model 
44A broadband wattmeter, or for other 
applications requiring a 50-Ohm, extremely 
low VSWR termination. 


For added convenience, straight or elbow- 
type male-to-male adapters can be supplied 
at additional cost. 


SPECIFY CONNECTOR TYPE WHEN ORDERING. 
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30 - 50 MHz 
elewave mgm 
> Bandpass Cavities 


Adjustable Coupling Power: to 350 Watts 


The TELEWAVE TWPC-0310 and TWPC-0410 are 10” diameter high 
“Q”’, band bass cavity filters with superior selectivity. They are ideal 
for rejecting all frequencies outside a narrow pass frequency. They 
can be installed between transmitter and antenna to reduce 
transmitter sideband noise and intermodulation interference, or be- 
tween receiver and antenna to protect against desensitization. 


TUNING RANGE 


The TWPC-0310 is used in the 30 to 40 MHz band. The TWPC-0410 is 
used in the 40 to 50 MHz band. When frequencies are specified, all 
cavities are tuned prior to shipping. Only minor adjustments may be 
required. The positive locking mechanism allows for easy field tun- 
ing if frequency changes become necessary. 


ADJUSTABLE SELECTIVITY 


The TWPC-0310 & TWPC-0410 are one-quarter wave length cavities 
with calibrated, adjustable coupling, so that insertion loss can be 
easily set from less than 0.5 dB to 2 dB or more with corresponding 
increases in selectivity. This allows for optimum settings of insertion 
loss and close frequency rejection. For severe R.F. environments, 
the TWPC dual and TWPC triple cavity filters further increase “Q” to 
provide greater selectivity. 


FREQUENCY STABILITY 


Frequency stability, which is critical in cavities of high “Q” design, 
has been engineered to close tolerances by the use of a specially 
machined compensator and invar rod. The pass frequency is 
temperature stable from — 30°C to + 70°C. High power capability to 
350 watts is another benefit of the basic design. 


RUGGED CONSTRUCTION 


Heavy duty materials are used throughout the cavity to insure top per- 
formance and long life. The TWPC-0310 & TWPC-0410 top plates are 
machined from %” aluminum, and are heliarc welded to the 
aluminum outer conductor at the high current point for improved con- 
ductivity and strength. The use of similar metals, and alodined 
aluminum, helps prevent galvanic corrosion. Silver plated tuners and 
beryllium copper finger stock provide non-corrosive low loss contact. 


Telewave, Inc. 
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TYPICAL SELECTIVITY CHARACTERISTICS 
Figure 1 Figure 2 
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ATTENUATION dB 


FREQUENCY - MHz FREQUENCY - MHz 
Insertion Loss and Selectivity are Adjustable. 


ELECTRICAL DATA 
TWPC-0310 TWPC-0410 oe 
Frequency Range 30-40 MHz 40-50 MHz 
Insertion Loss Adjustable- Adjustable- 


0.5 to 2.0 dB 0.5 to 2.0 dB 


Attenuation See Fig. 1 See Fig. 2 
Maximum VSWR at Resonance 15-4 15:1 


Maximum Power Input (Continuous Duty) 


0.5 dB per Cavity 350 Watts 350 Watts 
1.0 dB per Cavity 250 Watts 250 Watts 
2.0 dB per Cavity 150 Watts 150 Watts 
Temperature Range — 30°C 16 70°C —30°C to + 70°C 


MECHANICAL DATA 

Dimensions 

Individual Cavity 10"dia. x 88” 10”dia. x 72” 

Maximum, Outside g(Uhve ts Fee 10” x81” 
Materials 

Outer Conductor 6061-T6 Aluminum 6061-T6 Aluminum 

Inner Conductor Silver Plated Copper Silver Plated Copper 

Tuning Rods Nickel Plated Invar Nickel Plated Invar 

End Plates 6061-T6 Aluminum 6061-T6 Aluminum 

Coupling Loops Silver Plated Copper Silver Plated Copper 
Connector Terminations Type N or UHF Female Type N or UHF Female 
Finish Acrylic Enamel Acrylic Enamel 
Net Weight 29 Ibs. 26 Ibs. 
Shipping Weight 40 Ibs. 36 Ibs. © 
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144 - 174 MHz 


5” Bandpass Cavities 


ADJUSTABLE COUPLING 


TWPC-1505-1 


Telewave TWPC-1505 cavities have %” 
aluminum top plates which are fully welded to 
the aluminum outer-conductor. This improve- 
ment, along with silver-plated copper tuners, 
berylium copper finger stock contactors, and 
threaded Invar rod, assures temperature- 
stable, High-Q operation. 


All cavities are tuned prior to shipping when 
frequencies are specified; no further adjust- 
ments should be necessary. If frequency 
changes are required, the positive-locking 
mechanism allows for easy field tuning by 
rotating the threaded Invar tuning rod. Selec- 
tivity and insertion loss may also be adjusted 
by rotating the calibrated connector-loops; no 
special equipment is required when making 
these adjustments. 


TWPC-1505-2 


POWER: TO 350 WATTS 


TWPC-1505-3 


The Telewave Model TWPC-1505 is a 5” 
diameter, High-Q cavity filter for use in highly 
congested RF environments. The Model 
TWPC-1502-2 dual-cavity and the 
TWPC-1502-3 triple-cavity filter provide 
additional protection as required for more 
severe RF environments. (See reverse side 
for typical selectivity characteristics.) All dual 
and triple-cavity combinations are supplied 
complete with interconnecting cables and 
mounting rails. 


This bandpass cavity is ideal for use in any 
frequency-congested area where protection 
is needed from transmitter intermodulation 
interference, transmitter spurious radiations, 
and receiver desensitization. 
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FIGURE 1. 


ATTENUATION IN dB 


FREQUENCY IN MHz 


TWPC-1505-1 SINGLE CAVITY 


Tuning Range 
Insertion Loss: 


Attenuation: 
Nominal Impedance: 


VSWR at Resonance (max) 

Input Power (max) with insertion loss at: 
0.5 dB 
1.0 dB 
2.0 dB 

Temperature Range 

Cavity Electrical Length: 


Materials: 

Outer Conductor 

Inner Conductor 

Tuning Rod 

Contactors, fingerstock 

End Plates 

Coupling Loops 
Dimensions: Individual Cavity 


Maximum, outside 
(with tuning rod extended) 


Connector Terminations: 
Finish 
Net Weight: 
Kgs 
Ibs 
Shipping Weight: 
Kgs 
Ibs 


FIGURE 2. 


ATTENUATION IN dB 


FREQUENCY IN MHz 


TWPC-1505-2 DUAL CAVITY 


ELECTRICAL DATA 


TWPC-1505-1 

144-174 MHz 
Adjustable: 

0.5 to 2.0 dB 
See Fig. 1 
50 Ohms 


350 Watts 
250 Watis 
150 Watts 
— 30°C to +70°C 
Y% wavelength 


MECHANICAL DATA 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


13x61 
5" dia. x 24” 


Sal onou4 
BGO eo 
N or UHF female 
Acrylic Enamel 


She, 
13 


Tht 
17 


TWPC-1505-2 
144-174 MHz 
Adjustable: 
1.0 to 4.0 dB 
See Fig. 2 
50 Ohms 

gest eS st 


350 Watts 
250 Watts 
150 Watts 
— 30°C to +70°C 
Y% wavelength 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


13 x 61 
5” dia. x 24” 


15x 48x 74 
6x19x 29 
N or UHF female 
Acrylic Enamel 


FIGURE 3. 


ATTENUATION IN dB 


FREQUENCY IN MHz 


TWPC-1505-3 TRIPLE CAVITY 


TWPC-1505-3 
144-174 MHz 
Adjustable: 
1.5 to 6.0 dB 
See Fig. 3 
50 Ohms 
toa 


350 Watts 
250 Watts 
150 Watts 
— 30°C to + 70°C 
Y% wavelength 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


13 x 61 
5” dia. x 24" 


15x48 x 74 
6x19x 29 
N or UHF female 
Acrylic Enamel 


eee 
VA 


gS 
21 


WHEN ORDERING BE SURE TO SPECIFY EXACT FREQUENCY AND MODEL NUMBER. 
Contact the factory if additional information or assistance is required. 
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144 - 174 MHz 


| elewave ie 
. 8” Bandpass Cavities 


ADJUSTABLE COUPLING POWER: TO 350 WATTS 


TWPC-1508-1 


Telewave TWPC-1508 cavities have %4” 
aluminum top plates which are ful/y welded 
to the aluminum outer-conductor. This im- 
provement, along with silver-plated copper 
tuners, berylium copper finger stock contac- 
tors, and threaded Invar rod, assures 
temperature-stable, High-Q operation. 


All cavities are tuned prior to shipping when 
frequencies are specified; no further ad- 
justments should be necessary. If frequency 
changes are required, the positive-locking 
mechanism allows for easy field tuning by 
rotating the threaded Invar tuning rod. Selec- 
tivity and insertion loss may also be adjusted 
by rotating the calibrated connector-loops; 
no special equipment is required when mak- 
ing these adjustments. 


TWPC-1508-2 


The Telewave Model TWPC-1508 is an 8” 
diameter, High-Q cavity filter for use in 
highly congested RF environments. The 
Model TWPC-1508-2 dual-cavity filter pro- 
vides additional protection as required for 
more severe RF environments. (See reverse 
side for typical selectivity characteristics.) 
All dual cavity combinations are supplied 
complete with interconnecting cables and 
mounting rails. 


This bandpass cavity is ideal for use in any 
frequency-congested area where protection 
is needed from transmitter intermodulation 
interference, transmitter spurious radiations, 
and receiver desensitization. 
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TWPC-1508-1 


ATTENUATION IN dB 


ATTENUATION IN dB 


FREQUENCY IN MHz 


Tuning Range 
Insertion Loss — 


Attenuation: 

Nominal Impedance: 

VSWR at Resonance (max) 

Input Power (max) with insertion loss at: 
0.5 dB 
1.0 dB 
2.0 dB 

Temperature Range 

Cavity Electrical Length: 


Materials: 

Outer Conductor 

Inner Conductor 

Tuning Rod 

Contactors, fingerstock 

End Plates 

Coupling Loops 
Dimensions: Individual Cavity 


Maximum, outside 
(with tuning rod extended) 


Connector Terminations: 
Finish 
Net Weight: 
Kgs 
Ibs 
Shipping Weight: 
Kgs 
Ibs 


+2 


TWPC-1508-1 


144-174 MHz 
Adjustable: 
0.5 to 2.0 dB 
See Fig. 1 
50 Ohms 
ee 


350 Watts 
250 Watts 
150 Watts 
—30°C to + 70°C 
Y_ wavelength 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


21x61 
8” dia. x 24 


24 RPA SK ah 
3) SK is) NOS 
N or UHF female 
Acrylic Enamel 


TWPC-1508-2 


FREQUENCY IN MHz 


ELECTRICAL DATA 


TWPC-1508-2 


144-174 MHz 
Adjustable: 
1.0 to 4.0 dB 
See Fig. 2 
50 Ohms 
Azolt 


350 Watts 
250 Watts 
150 Watts 
— 30°C to + 70°C 
VY, wavelength 


MECHANICAL DATA 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


21x61 
8” dia. x 24” 


21 x 48 x 81 
8x 19x 32 
N or UHF female 
Acrylic Enamel 


a 
13 


Uhh 
17 


WHEN ORDERING BE SURE TO SPECIFY EXACT FREQUENCY AND MODEL NUMBER. 


Contact the factory if additional information or assistance is required. 
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144 - 174 MHz 


10” Bandpass Cavities 


ADJUSTABLE COUPLING 


TWPC-1510-1 


Telewave TWPC-1510 cavities have %4” 
aluminum top plates which are fully welded 
to the aluminum outer-conductor. This 
improvement, along with silver-plated copper 
tuners, berylium copper finger stock contac- 
tors, and threaded Invar rod, assures temper- 
ature-stable, High-Q operation. 


All cavities are tuned prior to shipping when 
frequencies are specified; no further adjust- 
ments should be necessary. If frequency 
changes are required, the positive-locking 
mechanism allows for easy field tuning by 
rotating the threaded Invar tuning rod. Selec- 
tivity and insertion loss may also be adjusted 
by rotating the calibrated connector-loops; 
no special equipment is required when mak- 
ing these adjustments. 


POWER: TO 350 WATTS 


TWPC-1510-2 


The Telewave Model TWPC-1510 is a 10” 
diameter, High-Q cavity filter for use in 
highly congested RF environments. The 
Model TWPC-1510-2 dual-cavity filter pro- 
vides additional protection as required for 
more severe RF environments. (See reverse 
side for typical selectivity characteristics.) 
All dual and triple-cavity combinations are 
supplied complete with interconnecting 
cables and mounting rails. 


This bandpass cavity is ideal for use in any 
frequency-congested area where protection 
is needed from transmitter intermodulation 
interference, transmitter spurious radiations, 
and receiver desensitization. 
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TWPC-1510-1 


BReEw)\\ 


INSERTION Loss| W) A 


i 


SEE 


ATTENUATION IN dB 


0 +1 +2 
FREQUENCY IN MHz 


Tuning Range 
Insertion Loss - 


Attenuation: 

Nominal Impedance: 

VSWR at Resonance (max) 

Input Power (max) with insertion loss at: 
0.5 dB 
1.0 dB 
2.0 dB 

Temperature Range 

Cavity Electrical.Length: 


Materials: 

Outer Conductor 

Inner Conductor 

Tuning Rod 

Contactors, fingerstock 

End Plates 

Coupling Loops 
Dimensions: Individual Cavity 


Maximum, outside 
(with tuning rod extended) 


Connector Terminations: 
Finish 
Net Weight: 
Kgs 
Ibs 
Shipping Weight: 
Kgs 
Ibs 


a By: \ | 
ania AM I SC 
NOSE5 
= ot WORSE 
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ATTENUATION IN dB 


+3 


TWPC-1510-1 


144-174 MHz 
Adjustable: 
0.5 to 2.0 dB 
See Fig. 1 
50 Ohms 
Ont 


350 Watts 
250 Watts 
150 Watts 
— 30°C to +70°C 
Y, wavelength 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


26 x 61 
10” dia. x 24 


26 x 26 x 81 
10 x 10 x 32 
N or UHF female 
Acrylic Enamel 


2.3 
5 


4.1 
a 


TWPC-1510-2 


= 0 WW 
FREQUENCY IN MHz 


ELECTRICAL DATA 


TWPC-1510-2 


144-174 MHz 
Adjustable: 
1.0 to 4.0 dB 
See Fig. 2 
50 Ohms 
TR 


350 Watts 
250 Watts 
150 Watts 
— 30°C to + 70°C 
Y, wavelength 


MECHANICAL DATA 


6061-T6 Aluminum 
Silver plated copper 
Invar 
Berylium copper 
6061-T6 Aluminum 
Silver plated copper 


26 x 61 
10” dia. x 24” 


26 x 49 x 81 
10 x 19 x 32 
N or UHF female 
Acrylic Enamel 


6.8 
15 


9.1 
20 


WHEN ORDERING BE SURE TO SPECIFY EXACT FREQUENCY AND MODEL NUMBER. 


Contact the factory if additional information or assistance is required. 
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Adjustable Coupling 


E. 
: 


The TELEWAVE TWPC-4510 is a 10” diameter high Q, 
bandpass cavity filter with superior selectivity. It is ideal 
for rejecting all frequencies outside a narrow pass fre- 
quency. It can be installed between transmitter and 
antenna to reduce transmitter side-band noise and inter- 
modulation interference, or between receiver and 
antenna to protect against desensitization. The 
TWPC-4510 is used extensively in TELEWAVE expand- 
able low loss combiners. 


The TWPC-4510 is a one-quarter wavelength cavity 
with calibrated adjustable coupling, so that insertion 
loss can easily be set from less than 0.5 dB to 2 dB or 
more with corresponding increases in selectivity. This 
allows for optimum settings of insertion loss and close 
frequency rejection. For severe R.F. environments, the 
TWPC-4510-2 dual cavity, or TWPC-4510-3 triple cavity 
filters further increases Q to provide state of the art 
selectivity. 


406 - 512 MHz 


Bandpass Cavities 


Power: to 350 Watts 


TWPC-4510-2 


Calibrated Coupling 
Loop 


Frequency stability, which is critical in cavities of high Q 
design, has been engineered to close tolerances by the 
use of a specially machined compensator and threaded 
invar rod. The pass frequency is temperature stable 
from — 30°C to + 70°C. High power Capability, to 350 
watts, is another benefit of the basic design. 


Heavy duty materials are used throughout the Cavity to 
insure top performance and long life. The TWPC-4510 
top plates are machined out of %” aluminum, and 
heliarc welded to the aluminum outer conductor at the 
high current point for improved conductivity and 
strength. The use of similar metals, and alodined 
aluminum, helps prevent galvanic corrosion. Silver 
plated tuners and beryllium copper finger stock provide 
non-corrosive low loss contact. 


When frequencies are specified, all cavities are tuned prior 
to shipping from factory. No further adjustments should be 
required. The positive locking mechanism allows for easy 
field tuning if frequency changes are required. 
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TYPICAL BANDPASS CAVITY RESPONSE CURVES 


Figure 1. TWPC-4510-1 at 460 MHz 


Figure 2. TWPC-4510-2 at 460 MHz 
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ATTENUATION IN dB 


—1 OF 1 
FREQUENCY IN MHz 


ATTENUATION IN dB 


OF sl 2 


FREQUENCY IN MHz 


Insertion Loss and Selectivity are Adjustable. 


Frequency Range 
Insertion Loss 


Attenuation 

Maximum VSWR at Resonance 

Maximum Power Input (Continuous Duty) 
0.5 dB per Cavity 
1.0 dB per Cavity 
2.0 dB per Cavity 

Temperature Range 


Dimensions 
Individual Cavity 
Maximum, Outside 

Materials 
Outer Conductor 
Inner Conductor 
Tuning Rods 
End Plates 
Coupling Loops 

Connector Terminations 

Finish 

Net Weight 

Shipping Weight 


ELECTRICAL DATA 
TWPC-4510-1 
406-512 MHz 
Adjustable — 
0.5 to 3.0 dB 
See Fig. 1 
1eOoN 


350 Watts 
250 Watts 
150 Waits 
— 30°C to + 70°C 


MECHANICAL DATA 


10F diasxst2” 
10st Fis 


6061-T6 Aluminum 
Silver Plated Copper 
Nickel Plated Invar 
6061-T6 Aluminum 
Silver Plated Copper 
Type N or UHF Female 
Acrylic Enamel 

LDS: 

10 Lbs. 


Telewave, Inc. 


TWPC-4510-2 
406-512 MHz 
Adjustable — 
1.0 to 6.0 dB 
See Fig. 2 
1.53) 


350 Watts 
250 Watts 
150 Watts 
— 30°C to + 70°C 


10” dia xiiZs 
11" X:22 sXe 


6061-T6 Aluminum 
Silver Plated Copper 
Nickel Plated Invar 
6061-T6 Aluminum 
Silver Plated Copper 
Type N or UHF Female 
Acrylic Enamel 

17.Ebs! 

22 DS: 
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‘POWER: TO 350 WATTS 


TBC-40 


40H x 22W x 17%D 


ee eee 


The Telewave Models TPRD-1454 and 1554 
allow simultaneous operation of a transmitter 
and receiver into a common antenna. These 
pass/reject duplexers are ideal in frequency- 
congested areas where protection is needed 
from surrounding transmitters, and where 
maximum transmitter sideband filtering is 
necessary. 


Because of their superior construction, the 
Telewave 5”-cavity duplexers achieve greater 
rejection of transmitter spurious and noise 
radiation, providing better receiver protection. 
Telewave duplexers have %” aluminum top 
plates which are fully welded to the 
aluminum outer conductor. Their silver-plated 
tuners, berylium copper finger stock contac- 
tors, and threaded Invar rods assure max- 
imum temperature stability, higher “Q”, and 
many years of trouble-free operation. 


TPRD-1454 
and TPRD-1554 
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118 - 174 MHz 


Bandpass-Bandreject Rack Mounted 
Base Station Duplexers 


MIN. FREQ. SPACING: 300 KHz 


TPRD-1556 


Selectivity and insertion loss may be adjusted 
by rotating the calibrated connector loops. 
(See reverse side for typical response Curves.) 


The Telewave TPRD-1454 and 1554 have 2 
pass/reject cavities in the transmitter and 
receiver sections. These duplexers are 
designed for use with stations when frequen- 
cy spacing is 600 KHz or more. 


The Telewave TPRD-1556 has 3 pass/reject 
cavities in the transmitter and receiver sec- 
tions. These duplexers are designed for use 
with stations when frequency spacing is 300 
KHz or more. 


The optional TBC-40 cabinet is designed to 
totally enclose your duplexer and protect it 
from dust, dirt and tampering. All connec- 
tions are located externally at the top of the 
cabinet, making it unnecessary to open the 
cabinet in normal use. 


TYPICAL DUPLEX RESPONSE CURVES 
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400 KHz 


FREQUENCY 
TPRD 1556 


|——- 600 KHz 


FREQUENCY 
TPRD 1554 and TPRD 1454 


ELECTRICAL DATA 


TPRD 1454 
118-148 MHz* 
600 KHz 
350 Watts 


TPRD 1554 
144-174 MHz* 
600 KHz 
350 Watts 


TPRD 1556 
144-174 MHz* 
300 KHz 
350 Watts 


Tuning Range 
Frequency Separation (min) 
Power Input (max) 
Insertion Loss: 
TX to Ant 1dB 1 dB 2 dB 
RX to Ant 1 dB 1 dB 2 dB 
RX Isolation: 


1085 


at TX frequency 
TX Noise Suppression: 
at RX frequency 
VSWR (max) 
Temperature Range 


77 dB@600 KHz 


77 dB@600 KHz 
1230 
— 30°C to + 70°C 


77 dB@600 KHz 


77 dB@600 KHz 
ple ps 
— 30°C to +70°C 


Number of Cavities 4 4 


MECHANICAL DATA 


Dimensions (H x W x D)** 
with tuning rods fully extended 

cm 71x 48 x 28 

in 28x19 x 11 
Connectors N or UHF female 
Finish Acrylic Enamel 
Net Weight 

Kgs 9.5 9.5 

Ibs 21 21 


71 X 48 x 28 
28 x 19x 11 
N or UHF female 
Acrylic Enamel 


*Specify model number and EXACT transmitter and receiver frequencies when ordering. 
**All models are designed to mount on a 19” rack. 


Contact the factory if additional information or assistance is required. 


Telewave, Inc. 


100 dB@300 KHz 


100 dB@300 KHz 
(hese 
— 30°C to + 70°C 
6 


71 Xx 48 x 38 
28x 19x15 
N or UHF female 
Acrylic Enamel 


14.5 
32 
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144 - 174 MHz 


Bandpass Duplexers 


POWER: TO 350 WATTS 


TPCD-1553 


TPCD-1554 


MIN. FREQ. SPACING: 2MHz 


Se 


TPCD-1556 


eee 


The Telewave Models TPCD-1553, TPCD-1554, and 
TPCD-1556 allow simultaneous operation of a 
transmitter and receiver into a common antenna. 
These bandpass duplexers are ideal in frequency- 
congested areas where protection is needed from 
Surrounding transmitters, and where maximum 
transmitter sideband filtering is necessary. 


Because of their superior construction, the Telewave 
5"-cavity duplexers achieve greater rejection of 
transmitter spurious and noise radiation, providing 
better receiver protection. Telewave duplexers have 
%" aluminum top plates which are fully welded to the 
aluminum outer conductor. Their silver-plated tuners, 
berylium copper finger stock contactors, and threaded 
Invar rods assure maximum temperature stability, 
higher “‘Q”’, and many years of trouble-free operation. 


Selectivity and insertion loss may be adjusted by 
rotating the calibrated connector loops. (See reverse 
Side for typical response curves.) 


The Telewave TPCD-1553 includes two bandpass 
cavities in the transmitter section, and one bandpass 
cavity in the receiver section. It is recommended for 
use with solid-state type stations (with highly selective 
receivers) when frequency spacing between trans- 
mitter and receiver is 5 MHz or more. 


The Telewave TPCD-1554 has two bandpass 
cavities in the transmitter and receiver sections. This 
duplexer is designed for use with stations when fre- 
quency spacing is 4 MHz or more. 


The Telewave TPCD-1556 has three bandpass 
Cavities in both the transmitter and receiver sections. 
This duplexer is designed for transmitters and 
receivers with a spacing of only 2 MHz or more. 


All duplexers are tuned prior to shipping when fre- 
quencies are specified; no further adjustments 
should be necessary. If frequency changes are 
required, the positive-locking mechanism allows for 
easy field tuning by rotating the threaded Invar rod. 


Telewave, Inc. 
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TYPICAL DUPLEX RESPONSE CURVES 
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FREQUENCY IN MHz FREQUENCY IN MHz FREQUENCY IN MHz 
TPCD-1553 TPCD-1554 TPCD-1556 


ELECTRICAL DATA 
TPCD-1553 TPCD-1554 TPCD-1556 

Tuning Range 144-174 MHz* 144-174 MHz* 144-174 MHz* 
Frequency Separation (min) 5 MHz 4 MHz 2 MHz 
Power Input (max) 350 Watts 350 Watts 350 Watis 
Insertion Loss: 

TX to Ant 1.0 dB 

RX to Ant 1.0 dB 
RX Isolation: 

at TX frequency 35 dB @ 5 MHz 


TX Noise Suppression: 
at RX frequency 62 dB @ 5 MHz 


VSWR (max) ae ra: d 
Temperature Range — 30°C to + 70°C — 30°C to + 70°C 
Number of Cavities 3 6 


MECHANICAL DATA 

Dimensions (H x W x D)** 
with tuning rods fully extended 

cm 74X48 X15 74 X 48 x 28 74 xX 48 x 28 

in 29x19x6 29X 19560) 29x 19x 11 
Connectors N or UHF female N or UHF female N or UHF female 
Finish Acrylic Enamel Acrylic Enamel Acrylic Enamel 
Net Weight 

Kgs aot, 9.5 14.1 

lbs iW 21 31 


*Specify model number and EXACT transmitter and receiver frequencies when ordering. 
**Al| models are designed to mount on a 19” rack or on any flat surface. 


Contact the factory if additional information or assistance is required. 
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220 - 400 MHz 


Bandpass-Bandreject Rack Mounted 
Base Station Duplexers 


POWER: TO 350 WATTS 


1085 


TBC-40 


40H x 22W x 17%D 


The Telewave Model TPRD-2254 allows simul- 
taneous operation of a transmitter and 
receiver into a common antenna. This pass/ 
reject duplexer is ideal in  frequency- 
congested areas where protection is needed 
from surrounding transmitters, and where 
maximum transmitter sideband filtering is 
necessary. 


Because of their superior construction, the 
Telewave 5”-cavity duplexers achieve greater 
rejection of transmitter spurious and noise 
radiation, providing better receiver protection. 
Telewave duplexers have %” aluminum top 
plates which are fully welded to the 
aluminum outer conductor. Their silver-plated 
tuners, berylium copper finger stock contac- 
tors, and threaded Invar rods assure max- 
imum temperature stability, higher “Q”’, and 
many years of trouble-free operation. 


MIN. FREQ. SPACING: 1.2 MHz 


TPRD-2254 


Selectivity and insertion loss may be adjusted 
by rotating the calibrated connector loops. 
(See reverse side for typical response curves.) 


The Telewave TPRD-2254 has two pass/reject 
cavities in the transmitter and receiver sec- 
tions. This duplexer is designed for use with 
stations when frequency spacing is 1.2 MHz 
Or more. 


All duplexers are tuned prior to shipping when 
frequencies are specified; no further adjust- 
ments should be necessary. If frequency 
Changes are required, the positive-locking 
mechanism allows for easy field tuning by 
rotating the threaded Invar rod. 


The optional TBC-40 cabinet is designed to 
totally enclose your duplexer and protect it 
from dust, dirt and tampering. All connec- 
tions are located externally at the top of the 
cabinet, making it unnecessary to open the 
cabinet in normal use. 


Telewave, Inc. 
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TYPICAL DUPLEX RESPONSE CURVES 
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ATTENUATION IN dB 


+2 
FREQUENCY IN MHz 
TPRD 2254 


ELECTRICAL DATA 

Tuning Range 220-400 MHz* 
Frequency Separation (min) 1.2 MHz 
Power Input (max) 350 Watts 
Insertion Loss: 

TX to Ant 1.0 dB 

RX to Ant 1.0 dB 
RX Isolation: 

at TX frequency 85 dB @ 1.5 MHz 
TX Noise Suppression: 

at RX frequency 84 dB @ 1.5 MHz 
VSWR (max) 153) 
Temperature Range — 30°C to +70°C 
Number of Cavities 4 


MECHANICAL DATA 

Dimensions (H x W x D)** 
with tuning rods fully extended 

cm 74 x 48 x 28 

in 29x 19x11 
Connectors N or UHF female 
Finish Acrylic Enamel 
Net Weight 

Kgs 9.5 

Ibs 21 


*Specify model number and EXACT transmitter and receiver frequencies when ordering. 
** All models are designed to mount on a 19” rack. 


Contact the factory if additional information or assistance is required. 


Telewave, Inc. 
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POWER: TO 350 WATTS 


TPCD-4554 


The Telewave Models TPCD-4554 and 
TPCD-4556 allow simultaneous operation of 
a transmitter and receiver into a common 
antenna. These bandpass duplexers are 
ideal in frequency congested areas where 
protection is needed from _ surrounding 
transmitters, and where maximum transmit- 
ter sideband filtering is necessary. 


Because of their superior construction, the 
Telewave 5” cavity duplexers achieve 
greater rejection of transmitter supurious 
and noise radiation, providing better receiver 
protection. Telewave duplexers have %4” 
aluminum top plates which are fully welded 
to the aluminum outer conductor. Their 
silver-plated tuners, berylium copper finger 
stock contactors, and threaded Invar rods 
assure maximum temperature stability, 
higher “Q’”, and many years of trouble free 
operation. 


406 - 512 MHz 


Bandpass Duplexers 


MIN. FREQ. SPACING: 5 MHz 


TPCD-4556 


Selectivity and insertion loss may be adjusted 
by rotating the calibrated connector loops. 
(See reverse side for typical response curves.) 


The Telewave TPCD-4554 has two bandpass 
cavities in the transmitter and receiver sec- 
tions. This duplexer is designed for use with 
stations when frequency spacing is 5 MHz or 
more. 


The Telewave TPCD-4556 has three band- 
pass cavities in both the transmitter and 
receiver sections. This duplexer is designed 
for transmitters and receivers with a spacing 
of 5 MHz or more. 


All duplexers are tuned prior to shipping 
when frequencies are specified; no further 
adjustments should be necessary. If fre- 
quency changes are required, the positive- 
locking mechanism allows for easy field tun- 
ing by rotating the threaded Invar rod. 
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TYPICAL DUPLEX RESPONSE CURVES 


ATTENUATION IN dB 


ATTENUATION IN dB 


+4 
FREQUENCY IN MHz 
TPCD 4556 


ELECTRICAL DATA 


+2 +3 +4 +5 +6 
FREQUENCY IN MHz 


TPCD 4554 


TPCD-4554 TPCD-4556 


Tuning Range 406-512 MHz* 406-512 MHz* 
Frequency Separation (min) 5 MHz 5 MHz 
Power Input (max) 350 Watts 350 Watts 
Insertion Loss: 
TX to Ant 1.0 dB 1.5 dB 
RX to Ant 1.0 dB 1.5 dB 
RX Isolation: 


at TX frequency 50 dB @ 5 MHz 75 dB @ 5 MHz 


TX Noise Suppression: 


at RX frequency 52 dB @ 5 MHz 75 dB @ 5 MHz 
VSWR (max) eon Joa 
Temperature Range —30°C to + 70°C —30°C to +70°C 
Number of Cavities 4 6 


MECHANICAL DATA 
Dimensions (H x W x D)** 
with tuning rods fully extended 


cm 74 x 48 x 28 74 x 48 x 28 
in 29x19x11 29x 19x11 
Connectors N or UHF female N or UHF female 
Finish Acrylic Enamel Acrylic Enamel 

Net Weight 
Kgs 9.5 14.1 
Ibs a 31 


*Specify model number and EXACT transmitter and receiver frequencies when ordering. 
**All models are designed to mount on a 19” rack. 


Contact the factory if additional information or assistance is required. 
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The TELEWAVE TPRD-4544 and TPRD-4744 Base Station 
Duplexers achieve an all-time standard for the industry. By 
using two TPRC-4504 or TPRC-4704 bandpass bandreject 
cavities in each of the transmitter and receiver channels, 
these duplexers provide maximum transmitter-to-receiver 
protection even in the most severe R.F. environments. 


The advantages of the Bandpass Bandreject Duplexer are 
that it provides a bandpass characteristic with minimum 
insertion loss, while providing maximum transmitter-to- 
receiver protection. 


Other advantages of this unique design are: 


. Adjustable coupling to match the required attenuation for 
ideal receiver performance. 

. All cavity inputs are electrically shorted to ground for better 
static and noise protection. 

. RG214 mil. spec. cable is used to insure long life, and 
lowest insertion losses with the maximum power handling 
capability. 

The heavy duty materials used in the basic design, with silver 
plated tuners, and berylium copper finger stock contactors, 


450 - 512 MHz 


Bandpass-Bandreject Rack Mounted 
Base Station Duplexers 


ADVANTAGES 


e Bandpass Characteristics 
e 19” Panel Mount 
e Adjustable insertion loss 
e Adjustable TX to RX Protection 


assure you of High-Q performance with no problem due to 
dissimilar metals. Tuning is easily achieved by the use of 
threaded invar rod and remains stable at temperatures from 
— 30°C to + 70°C. 


When frequencies are specified, all duplexers are pre-tuned 
prior to shipping from the factory. No further adjustments 
should be required. The positive locking mechanism allows 
for easy field tuning if frequency changes are required. 


The TPRD-4544 and TPRD-4744 duplexers are compact, 19” 
x 5%" panel-mounted duplexers with power handling 
capabilities of 250 watts. The 90 dB of receiver desense pro- 
tection and 75 dB of transmitter side-band noise suppression 
makes this unit the ideal selection for either solid-state or 
tube-type base stations. 


With appropriate frequency spacing, this unit can be used to 
combine two transmitters or two simplex stations into one 
antenna. Or, this unit can feed two receivers from a common 
antenna. If spacing closer than 3 MHz is required, contact 
factory for additional information. 
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TYPICAL DUPLEXER RESPONSE CURVES 


TPRD-4544 RESPONSE CURVES 
450-470 MHz 


Transmitter Receiver Transmitter 


ATTENUATION IN dB 
ATTENUATION IN dB 


FREQUENCY IN MHz 


Insertion Loss and Isolation are Adjustable. 


ELECTRICAL SPECIFICATIONS 


TPRD-4544 

Frequency Range 450-470 MHz 
Frequency Separation 
Maximum Power Input (Continuous) 
Insertion Loss (Transmitter & Receiver toAntenna) ........................ 1.0dB 
Transmitter noise suppression at receive frequency 
Receiver attenuation at transmit frequency 
Isolation (Minimum) transmitter to receiver 

at 5 MHz Separation 

at 3 MHz Separation 
Maximum: VSWR isis ss So sceraedd-od ta ees ees ay Eee cate ieee 1.2to 1 
Temperature Range — 30°C to + 70°C 
Number of Cavities 


MECHANICAL SPECIFICATIONS 
5 EXIG SK 10s 
19” Panel 
Type N Female 
Acrylic Enamel 


Dimensions (height x width x depth) 
Mounting 

Connector Termination 

Finish 

Net Weight 

Shipping Weight 


ORDERING INFORMATION 


Exact frequency for transmitter and receiver must be specified. 
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TPRD-4744 RESPONSE CURVES 
470-512 MHz 


Receiver 


FREQUENCY IN MHz 


TPRD-4744 
470-512 MHz 
3 MHz or more 
250 Watts 

1.0 dB 

90 dB 

90 dB 


75 dB 

60 dB 

1.2 10 

— 30°C to + 70°C 
4 


5%" x 197 xAOeae 
19” Panel 
Type N Female 
Acrylic Enamel 
21.Lbs3 


26 Lbs. 
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The TELEWAVE TMND-4526 & TMND-4726 
mobile duplexers achieve new standards of 
performance in a compact design. The 
duplexers consist of six high Q copper 
Cavities in a band reject design configuration. 
The compact design has no exposed inter- 
connect cables. Field tuning is accomplished 
with easily accessable tuning elements 
located on the rear of the unit. 


Their high-power handling capability, low 
insertion loss with up to 85 GB of isolation, 
allows the units to be used as low-cost 
compact Base Station Duplexers. 


450 - $12 MHz 


Compact Mobile/Base Station Duplexers 


The TMND-4526 duplexer is available in the 
450-470 MHz band and the TMND-4726 
duplexer is available in the 470-512 MHz 
band. These rugged units feature 85 dB of 
transmitter to receiver isolation and are 
capable of handling 125 watts of power. 
When ordering specify connector types N, 
BNC, or UHF. 


These duplexers are designed for use in the 
most extreme mobile environments. Their 
broad frequency rejection and tremendous 
frequency stability virtually eliminates the 
problems normally encountered with a stan- 
dard mobile duplexer. 
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TMND-4526 RESPONSE CURVES TMND-4726 RESPON 
470-512 M 


450-470 MHz 


——<—$<—<—_—J 


INSERTION 
LOSS 1.4 dB 


INSER 
LOSS B 


TION 
1.0 d 


ATTENUATION IN dB 
ATTENUATION IN dB 
Sa) 
o 


FREQUENCY IN MHz FREQUENCY IN MHz 


Electrical Specifications 


TMND-4526 
Frequency Range... cs 0. . kc renene ee 450-470 MHz 
Frequency Sseparationz.a.2......4: = ee eee eee 5 MHz 
Maximum Power Input (Continuous).................. 125 Watts 
INSOFTION LOSS ieee cece eee nde cat Ses eee ee 1dB 
Transmitter Noise Suppression... 22s... oe teen 80 dB 
Receiver Isolation: 2... 3 cn eines nae eee 80 dB 
Maximum VSWR ss. 2s stei. acplers eae eeere ce ee ee eee son com 
Temperature Range*s. See eee ete eee ee eee -30C to + 70C 


Number.of.GavitiéS. .., 4. ce |. ee oe 


Shipping Weight#*.. 22a... Sa ee 


Dimensions®: 2. 2.224 2. ee ee 
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TMND-4726 
470-512 MHz 
3 MHz 

125 Watts 

1.4 dB 

80 dB 

80 dB 

1.5 tom 

-30C to +70C 
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806 - 890 MHz 


Trunked Duplexer 


Me 316-821 MHZ & 


The Telewave TTPD-8644 and TTPD-8646 base 
station duplexers for the 800 MHz trunked fre- 
quency bands achieve an all-time standard for 
the industry. The 4 or 6 bandpass-bandreject 
cavities utilize an exclusive Telewave coupling 
technique to provide a true bandpass response 
while rejecting a specified frequency band. Max- 
imum transmitter-to-receiver protection is 
achieved across the full 5 or 15 MHz transmitter 
and receiver bands. 


Advantages of this design are: 


. Minimum insertion loss across the bands. 

. Maximum isolation across the bands. 

. True bandpass response for maximum noise 
and spurious Suppression. 

. Adjustable coupling and tuning. 

. All cavity inputs heavily grounded for greatest 
Static and lightning protection. 

. Use of solid copper semi-rigid cable and non- 
ferromagnetic materials virtually eliminate 
internal intermod generation. 


PATENT PENDING 


861-866 MHZ 


Heavy-duty materials with %” top and %” bot- 
tom plates add to the rugged design of this 
duplexer. All connectors and tuners are silver- 
plated, and the Berylium copper finger stock 
contactors assure long life, high-Q performance, 
and mechanical stability. The threaded Invar 
tuning rod and temperature compensator pro- 
vide frequency-stability across the full — 30°C to 
+ 70°C temperature range. 


All duplexers are pre-tuned from the factory. 
Special tuning outside of the trunked bands is 
provided when frequencies are specified. No 
further adjustments should be required. The 
positive-locking mechanism makes field-tuning 
easy if frequency changes are necessary. 


The TIPD-8644 is a compact, 19"x5%”", 
panel-mounted duplexer with a power rating of 
650 Watts. The TTPD-8646 has the same power 
rating but measures 19” x 10%". Specify the 
TTPD-8646 6-cavity duplexer when combining 
850 MHz conventional base stations with 860 
MHz trunked base stations, or whenever a 15 
MHz broad passband is required. 
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TTPD-8644 


TYPICAL DUPLEXER RESPONSE CURVES 


TTPD-8646 
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800 810 820 830 840 


FREQUENCY IN MHz 


Frequency Range 
Frequency Separation (min) 
Input Power (max) 
TX or RX Pass Bandwidth 
Insertion Loss at Pass Bandwidth: 
TX (high frequency) 
RX (low frequency) 
TX Attenuation at RX Band (min) 
RX Attenuation at TX Band (min) 
TX-to-RX Attenuation (min) 
VSWR, ref to 50-Ohms (max) 
Temperature Range 
Number of Cavities 
Cable Type 


Dimensions (H x W x D): 
cm 
in 
Mounting 
Connector Termination 
Finish 
Net Weight 
Kgs 
lbs 
Shipping Weight 
Kgs 
IDs 


850 


860 870 88 800 


ELECTRICAL SPECIFICATIONS 


TTPD-8644 
806-890 MHz 
30 MHz 
650 Watts 
5 MHz 


.5 dB max/.35 dB typ 
./ dB max/.5 dB typ 
85 dB 
85 dB 
75 dB 
1.571 
— 30°C to + 70°C 
4 
.141” copper semi-rigid 


MECHANICAL SPECIFICATIONS 


13 x 48 x 22 
B20 Xx 1955 
19” Panel 
Type N female 
Acrylic Enamel 


Telewave, Inc. 


810 820 830 840 850 860 870 880 


FREQUENCY IN MHz 


TTPD-8646 
806-890 MHz 
30 MHz 
650 Watts 
15 MHz 


.8 dB max/.65 dB typ 
1.5 dB max/1.25 dB typ 
85 dB 
85 dB 
85 dB 
15x 
— 30°C to + 70°C 
6 
.141” copper semi-rigid 


A XGA SiGe 
10:5 49> See 
19% Panel 
Type N female 
Acrylic Enamel 


Om: 
12225 


8.2 
18 
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800 - 900 MHz 


Compact Mobile Duplexers 


-— TeLewave, Inc. 


MOUNTAIN VIEW, CALIF. 9. 


SER.NO. [449] 
MOD. NO.[—THIND-se0a——] 
: 


The Telewave TMND-8603 and TMND-8604 
mobile duplexers are small, rugged units for use 
in the 800-900 MHz range when transmit-to- 
receive separation is 45 MHz. Their small size 
and low cost, plus unsurpassed performance, 
make these duplexers the ideal choice for all 
mobile applications. No field adjustments are 
required. Both models are fixed-tuned, broad- 
band designs. They are totally enclosed and 
have no exposed interconnect cables. 


The TMND-8603 is a lower-cost duplexer utilizing 
three high-Q copper resonators in a bandpass- 
bandreject configuration to provide a minimum of 
30 dB transmitter carrier suppression and 60 dB 
noise suppression across a 5 MHz bandwidth at 
45 MHz transmit-to-receive spacing. 


Patent Pending 


The TMND-8604 utilizes four high-Q copper 
resonators in a bandpass-bandreject configura- 
tion to provide a minimum of 60 dB transmitter 
carrier suppression and 60 dB noise suppression 
across a 5 MHz bandwidth at 45 MHz transmit- 
to-receive spacing. 


Two standard frequency ranges are available: Tx 
806-811 MHz, Rx 851-856 MHz, and Tx 816-821 
MHz, Rx 861-866 MHz. Other ranges are avail- 
able upon request. 


The broadband design and superior frequency 
stability of these duplexers, even in the most 
extreme mobile environments, eliminate the pro- 
blems normally associated with standard mobile 
duplexers. 


Telewave, Inc. . 
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Mobile Duplexer Typical Response Curves 


TMND-8603 TMND-8604 
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SPECIFICATIONS 
TMND-8603 TMND-8604 


INSERTION LOSS: 
TX (Low frequency) 0.8 dB 0.8 dB 
RX (High frequency) 0.8 dB 1.0 dB 


REJECTION AT: 
TX Frequency 30 dB 60 dB 
RX Frequency 60 dB 60 dB 


ISOLATION, TX-RX, min: 22 dB 30 dB 
OPERATING TEMPERATURE — 40°C to +80°C —40°C to +80°C 


DIMENSIONS (H x Wx D): 
cm 3.2 x 64 x 89 3.2 x 64 x 89 
in 125 x 25 x 35 125x 25x 35 


WEIGHT: 
gms 312 397 
OZS 11 14 


FREQUENCY RANGE: 806-890 MHz 806-890 MHz 
BANDWIDTH (Tx or Rx): 5 MHz 5 MHz 


FREQUENCY SEPARATION 
(between center of Tx 
and Rx bands): 45 MHz 45 MHz 


INPUT POWER, max: 150 Watts 150 Watts 


Telewave, Inc. 
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806 - 960 MHz 


Combline Duplexer 


 __ 
606-821 MHz 


e¢ @ 


851-866 mrz 


A + 


Fi 
TRANSMIT TER 


TPCD 8926 


The TELEWAVE Model TPCD-8626 Combline duplex- 
er has been specifically designed for use with 800 
MHz master antenna systems to allow customers to 
utilize both trunking and conventional frequency 
assignments and insure rejection of external noise 
sources. Maximum transmitter to receiver protec- 
tion is achieved across the full 15 MHz transmitter 
and receiver bands. 


This duplexer consists of two compact combline 
filters mounted on a 5-%4” panel. It features steep- 
skirt selectivity with minimum insertion loss. (See 
reverse side for typical response curves and 
specifications). For optimum performance, all units 
are factory tuned to customer supplied frequency 
bands and no further adjustment should be 
necessary. 


TELEWAVE combline duplexer offers the ultimate in 
trunking and conventional system performance pro- 
viding protection against receiver desensitization 
due to congested sites and associated RF pollution. 


FEATURES 


e LOW LOSS 

e NO HARMONIC HOLES 

e TEMPERATURE STABLE 

e SMALL SIZE 

e RUGGED CONSTRUCTION 
PANEL MOUNT 
LOW COST 


Telewave, Inc. 
1155 Terra Bella / Mountain View/CA 94043 / Tel. (415) 968-4400 / TWX: 910-3795055 


TYPICAL DUPLEXER RESPONSE CURVES 


Attenuation in dB 


—20 fO +20 +40 +60 +80 +100 
Frequency in MHz 


ELECTRICAL SPECIFICATIONS 
TPCD 8626 


Frequency Range 806-960 MHz 
Frequency Separation 45 MHz 
Input Power (max) 350 Watts 
TX or RX Pass Bandwidth: 15 MHz 
Insertion Loss at Pass Bandwidth: 
TX (high frequency) 1 dB max./.5 dB typ. 
RX (low frequency) 1 dB max./.5 dB typ. 
TX Attenuation at RX Band (min) 85 dB 
RX Attenuation at TX Band (min) 85 dB 
TX-to-RX Attenuation (min) 75 dB 
VSWR, ref to 50-Ohms (max) dos 
Temperature Range — 30°C to + 70°C 


MECHANICAL SPECIFICATIONS 


Dimensions (H x W x D) 

cm 13x 48x 12 

in 52519 x45 
Mounting 19” Panel 
Connector Termination Type N female 
Finish Clear Alodine 
Net Weight 

kgs 4.3 

Ibs 9.5 
Shipping Weight 

kgs 6.4 

Ibs 14 


Telewave, Inc. 
1155 Terra Bella/ Mountain View /CA 94043 / Tel. (415) 968-4400 / TWX: 910-3795055 
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INTRODUCTION 


The expanding use of two-way radio usage throughout the 
nation, particularly in the large metropolitan areas, has the 
side effect of causing intereference. The interference 
usually causes a degradation in system performance and, at 
times, may render systems useless. Most of the system 
degradation results from interference due to intermodulation, 
receiver desensitizing and transmitter noise. The 
elimination of these types of interference, classified as 
Radio Frequency Interference (RFI) is mandatory if we are to 
provide maximum use of the frequency spectrum. 


RFI is developed by many _ sources; however, this 
discussion will concentrate on the types which are apt to be 
encountered in two-way FM radio_ systems. Ssomey practical 


peocecuresewilinbegullustratedmtorjanalyzing ‘and solving? RPI 
problems in proposed and existing systems. 


RFI IN THE LAND MOBILE SERVICE 


Radio-frequency interference in this service can be 
classified as: 


A. NOISE 
1..« Natural (aperiodic) 
2. Impulse (man-made) 
3.4 Transmitter 


Be RECEIVER DESENSITIZATION 

GC? SPURIOUS RESPONSES 
Pesnttransmitter 
2. Receiver 

Be, INTERMODULATION (IM) 
1. Transmitter 


2. Receiver 
3,19 External 


RADIO FREQUENCY INTERFERENCE 


The ability of a receiver to detect weak Signal 


information is determined by its sensitivity. Sensitivity is 
defined in terms of input RF signal strength required to 
develop a standard audio output. ANYRMEOEMR Of Pi REM power, 


whether it be natural or man-made, which adversely affects 
this function can be defined as RFI. 
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Present day receivers are capable of detecting signal 
levels as weak as 100 microwatts (-140 dbW). lt ‘eg 
therefore, no wonder that this equipment is the means by 
which all RFI is detected. 


CO-CHANNEL INTERFERENCE 


Not all interference falls in the category of RFI; 
Co-channel interference talls under this heading. LtPeiseee 
nuisance and particularly annoying in metropolitan areas 
where extreme channel congestion exists. The nuisance effect 
from co-channel users can be substantially reduced by 
incorporating "Private Line", "Single Tone","Quiet Channel” 
or "Quick-call" in systems exhibiting this problem. This 
solution allows users to monitor only stations in their own 
system. The audio system remains silent to all other users. 


SKIP INTERFERENCE 


Skip interference, common to low band (25-54 MHz) 
systems, can occur from signals transmitted hundreds ot miles 
away. This also occurs from co-channel users. Most of you 
are aware of the relationship between skip interference and 
the ll-year sunspot cycle. Skip interference is presently on 
the tall after the peak in 1981-82. Solutions which exist 
for co-channel users are applicable for skip interference 
also. 


CAPTURE EFFECT 


FM communications exhibit the phenomenon of "Capture 
Effect" whereby the strongest of several co-channel signals 
completely suppresses the weaker one. This is ideal whenever 
the weaker signal applies to a co-channel user. However, 
mobile units operating in a fringe area of its system will 
likewise be captured by stronger co-channel users. This 
interference can only be reduced or prevented if all users 
practice monitoring *the’ channel before transmitting, as 
required by FCC regulations. 


RECEIVER SELECTIVITY 


While "Capture Effect" affords some protection against 
on-channel interference, receiver selectivity provides the 
protection against off-channel interference. Figures show 
the typical receiver selectivity pattern whereby the 
bandwidth becomes systematically narrower. the RF 
selectivity offers no protection and the first IF little 


protection against adjacent channel (A) or alternate (B) 
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Signals. Only highly selective filters provide the 
selectivity required for today's communication systems. 


You may very well ask the question, "why not place all 
the selectivity Min vthe) VRE atstage 2?" 9Thisiican only be 
accomplished “with coils or filters having atQg of 5;000° (low 
band) tows, 000m (high band)< Even cavity resonators cannot 
match this"*capability. If we could build such coils, they 
would hardly be mobile and certainly the expense would be 
intolerable. 


The crystal Filter is the closest we come to achieving 
this selectivity. 


NOISE 


All types of noise interference adversely affects 
receiver performance in the same manner, except to varying 
degrees. Noise interterence is characterized by an increase 
in the tinal 455 KHz amplifier meter position. The magnitude 
of increases is determined by the amount of noise energy 
generated within the receiver pass-band. Effective receiver 
sensitivity becomes degraded during increases in noise level 
because of reduced signal-to-noise ratios. 


The etfective receiver sensitivity (ERS) or isolated "T" 
measurement is an excellent means for determining the degree 
of noise interference. First determine the actual receiver 
20 dB quieting with the signal generator coupled directly 
into the receiver, measure the 20dBq with the receiver first 
terminated into the antenna and then the dummy load. 
Multiply the actual receiver 20dBq by this ratio to determine 
the ERS. This figure, in microvolts, indicates the value by 
which the receiver sensitivity has degraded in the presence 
of noise interference. 


For example, a receiver whose actual 20dBq sensitivity 
1s 0.25 microvolts has been calculated to have an ERS of 2.5 
microvolts. This means that a received on-channel has to be 
greaterseithan! 23:5 microvolts to overcome the noise 
interference. 


WHITE NOISE 


White noise (natural noise) consists of random or 
aperiodic impulses which are broadband in nature. This noise 
energy is distributed throughout’ the entire frequency 


Spectrum with a peak intensity about 50 MHz. Et is 
recognized as the characteristic hiss heard in the speaker of 
an unsquelched receiver or the grass viewed on the screen ot 
an oscilloscope. 
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Atmospheric noise, precipitation static, cosmic and 
solar energy, all combine in the creation of white noise. 
Atmospheric noise originates in lightning flashes associated 
with electrical storms. This noise energy peaks at 
approximately 50 MHz. 


The phenomena of precipitation static is the corona or 
electrical energy discharged into the atmosphere from the 
antenna. Its energy is inversely proportional to frequency. 
Cosmic and solar noise is extra-terrestrial in origin and 
noticed at frequencies below 100 MHz. 


The presence of "white noise" interference is noted by a 
slight)’ bute constant, i ucreascer ame rcr reading when 
connected to the antenna. Reduction of this type of 
interference may be realized by relocating the antenna. 
However, because energy variations between sites are _ so 
minor, improvements in system performance will probably not 
be noted. 


TRANSMITTER NOISE 


This type of interference is created primarily in the 
speech amplifier and modulator of all FM transmitters. The 
infinite bandwidth characteristics of "white noise" 
modulating the transmitter carrier produced side-band noise 
energy several MHz wide. In general, this energy is at least 
60dB below the carrier power level. However, in many cases, 
this is sufficient to cause RFI to nearby receivers. 


Any receiver located close to the offending transmitter, 
physically or by frequency separation, will detect this noise 
information whenever the transmitter is keyed. During these 
transmissions, the meter reading increases which is the clue 
that this interference is transmitter noise. 


The transmitter noise spectrum is noticeably close to 
the carrier at a level 60dB below transmitter power. Te 
gradually increases in bandwidth with the interference level 
diminishing to -150dBw. However, at 2MHz, the noise level is 
found to degrade receiver sensitivity by 52dB (143 - 91 = 
5ZdB)% If a receiver with 20dB quieting for 0.5 microvolts 
under normal conditions is on-channel, a signal in excess of 
200 microvolts is required to overcome the interference when 
the offending transmitter is keyed. 


Transmitter noise can only be cured at the offending 
transmitter. This is accomplished by placing a cavity 
resonator between the transmitter and antenna. The side-band 
noise energy is thereby reduced to an inetfective level. 
Adequate isolation (attenuation) is realized by increasing 
the physical spacing between the offending transmitter and 
offended receiver. 
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IMPULSE NOISE 


All electrical devices radiate noise to varying degrees. 
The character of man-made noise is predominately impulsive. 
Some examples of impulse noise generators are power-line 
discharges, motor brush sparking and automobile ignition 
systems. 


Power transmission line interference is primarily corona 
discharges created at sharp points and corners of lines. 
Faulty insulators, insulator tie wires, pins and hardware 
have also been found to be offenders. 


Strong evidence indicates that the automobile ignition 
system is the predominant man-made interference cause, 
especially in metropolitan areas. Iignitb10n).¢norse|is) .most 
troublesome in the low-band services. 


Impulse noise spikes are_ short duration (several 
microseconds) with amplitudes greater than the desired signal 
level. These spikes momentarily excite receiver tuned 
circuits, causing jthemstomiring: Each successive circuit 
continues to ring tor a longer time, thereby stretching out 
the pulse. It is not uncommon for some pulse widths to 
exceed several hundred milliseconds.. During this interval, 
the elongated pulse actually captures the radio, with loss of 
intelligence. If the ring time is longer than the pulse 


interval time, the tuned circuits cannot recover and any 
on-carrier signal is effectively blanked. 


RECEIVER DESENSITIZING 


Whenever a case of transmitter noise has been 
discovered, it is well to check for receiver desensitizing. 
Under certain conditions, it is possible for off-channel 
energy to pass through the wide front door of the receiver 
and cause a reduction in receiver gain. The loss of gain in 
this manner is defined as desensitizing. 


Any strong off-channel signal getting into the lst or 
2nd mixi can) -overload, it; sufficiently, to ,»prevent. a. weak 
desired signal from being heard. Strong undesired signals 
close to the carrier can overload the 2nd mixer. Those 
further away overload the lst mixer or RF stage. 


Desensitizing is noted by a decrease in limiter meter 
position readings. The overload created in the early stages 
effectively reduces the overall gain of the receiver. 


Desensitization can be reduced by increasing the 
physical spacing between the offending transmitter and 
affected receiver. Improving the receiver selectivity is 


very effective and is accomplished by means of a cavity or 
crystal filter positioned between the receiver and antenna. 


fay‘ 


Crystal filters are presently only available for low band and 
high band units, but not in UHF. 


Both transmitter noise and desensitizing effect receiver 
performance simultaneously. When the offending transmitter 
is keyed, transmitter noise predominates. Insertion of 
cavity resonators in the transmitter effectively reduces the 
RFI. However, the receiver still is not out of trouble 
because desensitizing now exists. A’ ‘crystal filter “Ge 
cavities are required in the receiver to reduce this form of 
RFI. 


SPURIOUS RESPONSES 


Spurious responses are common to both transmitters and 
receivers. In “transmveters Sie pertains to radiating 
trequencies other than the desired. In receivers, it is the 
undesired responses which they detect. 


TRANSMITTER SPURIOUS 


Harmful spurious emissions even occur in transmitters 
which have been designed to exceed FCC Regulations. However, 
RFI generally happens in systems where the receiver is in 
close proximity to the offending transmitter 


The most common spurious are the transmitter operating 


frequency beating with ( + / - ) the crystal operating 
frequency. 
Example: 
f(osc) = 6.331 MHz 
£(car) = 151.2955 MHz 


f (RFI) 


f(car) +/- £ (osc) 
=H157 19557426 2331 
= 158.286 or 145.624 MHz 
Any user on or near these frequencies may be affected. 
In low and high band stations, harmonics of the 
transmitter carrier*®°can °G&fend users ins ,otneresfrequeia., 


bands. 


Example: 


£tCGar) P57e9.55 (MHz 


3X f£ (car) 455.865 MHz 
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It is possible that VHF users can and do cause RFI in 
the UHF band 


UHF systems are not exempt from causing interference. 
In UHF transmitters, the last tripler multiplier is 
especially offensive to VHF systems. 


Example: 
£(car)(=4457. 350GMHz 
E(canjit/, Ste) US2450 MHz 
Increasing the separation between transmitter and 


receiver will increase the isolation and provide an adequate 
solution. However, 1t separation is not possible, the use of 
Cavities in the offending transmitters is required to 
eliminate the RFI. This reduces most transmitter spurious 
responses by improving the selectivity of the transmitter 
Ladtcens 


RECEIVER SPURIOUS 


Receivers can respond to frequencies other than the 
desired when an off-channel signal has some relationship to 
the receiver IF or oscillator frequency. Tits wetype; of 
interference defines receiver spurious responses. 


Most common is the single signal spurious response. ih a 
is an otf-channel signal which passes through the "wide front 
door" (RF selectivity) and enters the mixer stage. Once in 


the mixer, it beats with the local oscillator and produces a 
Signal on the IF frequency. These responses follow a certain 
and detined pattern which can be predicted by the following 
equation: 


Csi ro GENE Ryn (LF ) 
eR) ee ee 


Image responses are the most common, (x) and (y) equals 
one. They are eaSily determined as they are always twice the 
lst. IF away from the carrier on the side the oscillator 
injection occurs. 


From this example, it becomes apparent that the cause of 
the spurious response is a result of receiver design. 
Because of the wide response of RF stages and antenna stages, 


all manners of signals are allowed to enters, High 
selectivity RF stages will eliminate these responses. Most 
modern communication receivers now have specifications 


whereby spurious responses are attenuated 100 dB Or more. 
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Next to the image, the 1/2 IF response is the most 
common. In this case (x) and (y) = 2. 


(2) 434.850 + 21 
t (RBG) hedges ae ee 


445.350 MHz (1/2 IF spurious) 


On rare occasions when spurious responses present a 
problem, use of cavities to improve receiver selectivity is 
the proper solution. 


INTERMODULATION (IM) 


Intermodulation products (undesired frequencies) are 
generated whenever two or more frequencies mix in a 
non-linear element. Transmitter IM causes co-channel RFI 
which results in a frequency which appears as a desired 
Signal. Receiver IM is caused by off-channel frequencies 
mixing internally to produce the on-channel frequency. IM 
products tall into a certain pattern and generally can be 
calculated. 


ORDER POSSIBLE IM PRODUCTS 
2nd A+/-B 
are A+/-2B, 2A+/-B, A+B-C 
4th A+/-3B, 2A+/-2B, 3A+/-B 
Shae! A+/-4B, 2A+/-3B, 3A+/-2B, 4A+/-B 
Field! A+/-6B, 2A+/-5B, 3A+/-4B, 4A+/-3B, 5A+/-2B 
6A+/-B 


The odd order products are the most significant in the 
creation of IM products. 


TRANSMITTER INTERMODULATION 


The non-linear element in a transmitter which allows 
transmitter IM to occur is the power amplifier (PA). ALS 
transmitters have harmonic filters; however, the selectivity 
is not adequate to prevent high levels of RF energy from 
bypassing it. All otfending transmitters have to be on the 


air simultaneously for IM to occur. 
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FISGwortations, AY ands B", transmit simultaneously, 
the energy of "A" is received at "B"'s antenna and coupled 
neo che PA, IM products are re-transmitted along with the 


desired carrier of "B". If one transmitter ceases operation, 
the IM disappears. 


Example: (3rd Order IM) 


£(A) = 152.630 MHz 
£(B) = 152.810 MHz 
E(RE DE) = 2E(A)—2£ (8) 


eno Zi OU a tame orion 0 


152.450 MHz 


POMS ASolviepossibletioueiMeproducts. sto sfallsoutside’ the 
receiver pass-band and still cause RFI. In all IM mixes, the 
deviation As imultiuplicda by the |coetticient,, for) the “signal 
product. In VHF systems (5 KHz deviation) where two 
frequencies mix producing a 5th order product, the total 
devilatvon* wi PivbetosKAZexG5s G= 259KHzZ. 


These higher order deviation products can result in 
off-carrier IM products which swing across the receiver 
pass-band. 


On-channel transmitter IM, in most cases, is 
intelligible, which allows you to record call signs when they 
are given. This is valuable information in determining the 
other frequency products which create the RFI. Another clue 
is modulation which ceases in the middle of words. This 
occurs when one of the offending transmitters ceases 
operation. 


The high deviation products which cause the RFI to sweep 
across a receiver pass-band is characterized aS a sporadic 
burst of energy and generally is unintelligible. 


The solution for this type of RFI is to insert cavities 
in either or both transmitters, depending on the extent of 
the interference. This provides the additional selectivity 
to reject the interfering transmitter energy from entering 
its power amplifier. 


RECEIVER INTERMODULATION 


Receiver IM occurs whenever two or more off-channel 
Signaisei.A » and): Bo) enter, a receiver*s RF amplifier or ist 
mixer stage through the "wide front door". These signals 
saturate the non-linear mixer stage and produce IM products. 


he 


Example: 5th Order Products 


£(RX) = 153.440 MHz 
£(TxXA) = 153.480 MHz 
£(TxB) = 153.500 MHz 


f£ (RFI) = 3 fA) -e2s8 (B) 


36)(153,7460)) 220 tbo. Ou) 


460.440 - 307.000 


II 


153.440 MHz 


Additional receiver RF selectivity is the solution for 
receiver IM. It can be accomplished with either a crystal 
filter or cavity resonator. Separation of the transmitter or 
receiver increases the isolation and is another solution to 
consider when possible. 


In many cases, it's not readily apparent whether the 
interference is transmitter or receiver IM. A simple test to 
determine which type of RFI is present requires the use of a 
variable attenuator. The attenuator is placed between the 
antenna and receiver input. With the RFI present, increase 
the attenuation several dB and note whether meter position #1 
decreases by the value of the inserted attenuation or it 
substantially reduces the interference. 


Transmitter IM, which is created as external on-channel 


RFI, can only be eliminated at its source. Therefore, if the 
RFI is transmitter IM, it will be reduced by the value of 
inserted attenuation. 


Receiver IM, created internally, is reduced 
substantially whenever the off-channel signals are only 
slightly attenuated. This simulates placing a cavity in the 
receiver system. 


EXTERNAL INTERMODULATION 


External IM is created in non-linear elements not 
associated with either a transmitter or receiver. In the 
past these elements have been found to include corroded 
antenna guy wires, anchor rods, chain-link fences and nails. 
The corrosive action of these items allows them to function 
as diodes. The signals are picked up, detected and 
re-radiated as IM products. If these items are physically 
close to a receiver, it has the same effect as a transmitter. 


This is probably the most ditficult to cure because the 
corroded elements first have to be located. Once located, 
the elements have to be removed or thoroughly cleaned to 


a 
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eliminate the RFI. Relocation. ~ot the -atrecteda”® “station 
antenna can also be recommended. 


SUMMARY 


Most cases of RFI in existing systems can generally be 
reduced or eliminated with the proper use of: 


1. Cavity Resonators 
i.e LSolators 

Oe ChyStalpiriters 

4. Antenna Relocation 


However, betore the correct solution can be applied, 
determination of the source and type of RFI is extremely 
important. 


The interference analysis chart is presented in a basic 
manner to indicate only RFI, its indication and cure. Theory 
for the existence of each type of RFI is in the test and can 
be used by the reader for referral as required. 


We hope this information will assist you in some way in 
resolving some of the many RFI problems. 


TELEWAVE, INC 
1155 Terra Bella Avenue 
Mountain View, CA 94043 
Phone: (415) 968-4400 
TWX: 910-379-5055 
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DUPLEX OPERATION CURVES FOR 138 - 174 MHz MASTR“II WITH PLL EXCITER 
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THESE CURVES SHOW THE ATTENUATION 
REQUIRED TO PREVENT GREATER THAN 

1 dB REDUCTION IN A 12 dB SINAD RATIO, 
DUE TO: 


@) TRANSAITTER NOISE WITH NB 
MODULATION, FROM 65 WATT 
TRANSMITTER KT-33-J. ADO 
CORRECTION FROM SCALES 


(3) AND (4). 


(1) DESENSITIZATION OF RECEIVER 
ER-64-A. ADD CORRECTION FROM 


SCALES (3) AND (4). 


CORRECTION ~ dB 
POWER OUTPUT — WATTS 


& 100 200 


CORRECTION - dB 
SINAD SENSITIVITY — pv 


0.4 0.5 0.60.7080.9 
0.3 1.0 


DUPLEX OPERATION 
CALCULATION FORM 


DESCRIPTION OF TRANSMITTER AND RECEIVER 


Operating 
Frequency 
Operating 


1. Transmitter . . 


Eiftective l= 
SINAD sensitivity 


Zo Recetver "2s Frequency 


3. Subtract to find separation between 
transmitter and receiver frequencies .... 


DETERMINING THE REQUIRED AMOUNT OF ATTENUATION 


For the frequency separation found in step 3, 
tion curves to find the amount of attenua- 


use the appropriate duplex opera- 


tion required to prevent excessive dcgra-~ RECEIVER TRANSMITTER 
dation of desiired signals by .°. «2. 2. DESENSITIZATION NOISE 
4. Attenuation required for frequency 
separation found dns tep GS gous) esa ss 
5. Correction for receiver 
SEnSLULVitVe Ct eg te ohne cs) Rel ken eee ec 
6. Correction for transmitter 
power Output CE) secre eae tee ele ee 
7. Sum of transmission line losses 


(if separate antennas are used) ,... 


This is the amount of attenuation which must be obtained between the transmit- 
ter output and the receiver input (by one of the 3 following methods) to pre- 
vent excessive degradation of desired signals, 


METHOD 1: OBTAINING ATTENUATION BY ANTENNA SPACING ALONE 


METHOD 2: OBTAINING ATTENUATION BY CAVITY FILTERS (COMMON ANTENNA) 


METHOD 3: OBTAINING ATTENUATION BY BOTH ANTENNA SPACING & CAVITY FILTERS 


RF INTERFERENCE 


RF INTERFERENCE REDUCTION PROCEDURES 


TYPES OF 


INTERFERENCE CHARACTERISTICS TESTS AND MEASUREMENTS 


Install bandpass or bandreject 


TRANSMITTER NOISE Enters receiver ‘‘on-channel” TEST 1: Measure effective sensitivity 


TRANSMITTER SPURIOUS 
OR HARMONICS 


TRANSMITTER PRODUCED 
INTERMODULATION, AND 
RECEIVER PRODUCED INTER. 
MODULATION 


RECEIVER DESENSITIZATION 


RECEIVER SPURIOUS 


Limiter current increases 
Discriminator is unaffected 
No modulation 


Caused by transmitter located 


physically close to the receiver 


Can enter receiver “on channel” or 
“off-channel’’. To enter “‘off- 
channel” physical spacing must be 
very close. 

Limiter current increases if ‘’on- 
channel” 

Limiter current decreases if “‘off- 
channel” 


. Modulation appears normal if 


caused by transmitter spurious 
entering OF &channel”’ 

Signal appears grossly overmodulated 
if caused by transmitter harmonic 
entering ‘‘on-channel’’ 


. Only one transmitter involved 


Requires two or more transmitters 

to be on simultaneously 

Both types may be present 
simultaneously 

At least one transmitter is usually 
located physically close to the receiver 
Limiter current increases. Stability of 
reading decreases with higher orders 
of IM 

Modulation of low order IM products 
may be intelligible. Modulation of 
higher order IM products usually not 
intelligible. 

Interference ends abruptly as one 
transmitter is unkeyed. 


Enters receiver ‘‘off-channel” 
Limiter current decreases 
Caused by transmitter located 
physically close to receiver 
No modulation 


Enters receiver “of f-channel” 
Limiter current increases 


. Only one transmitter involved 
. Modulation normally intelligible if 


no multiplication occurs 
Modulation normally not intelligible 
if multiplication occurs 


with and without interference 
present. Difference between 
measurements is umount of de- 
gradation and amount of 
attenuation needed 


TEST 2: To identify a suspected AM 


transmitter, use an RF signal 
tracer in the RF and HI IF stages 
Use an audio amplifier connected 
to the limiter metering point to 
identify AM signals in the LO IF 
stages. 


Determine required attenuation 
with Test 1 above 


TEST 3: Determine if mixing is occur- 


ing in transmitter or receiver by 
inserting attenuator in receiver 
antenna line and note effect on 
limiter reading 


TEST 4: \f receiver produced IM: insert 


attenuator in antenna line to deter- 
mine required attenuation. 


!f transmitter produced IM: deter- 
mine required attenuation with Test 1 
above 


TEST 5: To determine order of 1M, vary 


frequency of suspected transmitter 
slightly and observe discriminator 
action. 


Determine required attenuation 
with Test 1 above. 


TEST 6: To check receiver spurious 


rejection, use signal generator 
accurately set to suspected trans- 
mitter frequency. 


Determine required attenuation 
with Test 1 above. 


cavities at Offending transmitter 


Increuse antenna spacing 
Change ant2nna radiation pattern 


Install bandpass or bandreject 
cavities at transmitter 

Install stub filter at transmitter 
to suppress harmonics 

Increase antenna spacing 
Change antenna radiation 
pattern 


. Transmitter produced intermodulation 


install at transmitter: 


Ae 
2 
3; 
4. Stub filter: only if frequency separa- 


5. 
6. 


Bandpass cavity 
Bandreject cavity 
Ferrite circulator 


tion is very wide and minimum 
attenuation is required 

Increase antenna spacing 

Change antenna radiation pattern 


Receiver produced intermoduation 
install at receiver: 


Bandpass cavity 

Bandreject cavity 

Newer design receiver 

RF crystal filter 

Increase antenna spacing 

Change antenna radiation pattern 


Install bandpass cavity at receiver 
Install bandreject cavity at receiver 
Increase antenna spacing 

Change antenna radiation pattern 
Use newer design receiver 

Install crystal filter 


Install bandpass cavity 

Install bandreject cavity 

Use newer design receiver 

Increase antenna spacing 

Change antenna radiation pattern 
Install RF crystal filter 

Change recziver injection frequency 
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Bere epey PROVIDED BY VERTICAL SEPARATION OF DIPOLE ANTENNAS 
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(MEASURED BETWEEN ANTENNA CENTERS) 
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100 kHz 


160 MHz 


FREQUENCY SEPARATION 


Tx Output 100 Watt 
Receiver Sensitivity .3 uv 


a 


Attenuation Required 


Correct Tx Sensitivity 


Correct Tx Power Out 
Sum of Line Loss 


Totals 


r=) 


DUPLEX OPERATION CURVES FOR 138 - 174 MHz MASTR II WITH PLL EXCITER 


Operating Freq. 160.000 Miz 
Operating Freq. 159.000 Mliz 
1.000 Miz 


Receiver Transmitter 


Desensitization Noise 


62 Sy2 
0 ) 
2 2 

=2 = 

62 52 


Antenna Attenuation 56 dB 
Cavity Attenuation 7 dB 


Total Attenuation 63 dB 


———— 


159 MHz 


EFFECTIVE RECEIVER SENSITIVITY 


i ee 
a ee rt ie rc aes ar oe 


RECEIVER 


SIGNAL 
Ge see 


£0 OH 
LOAD | 


METER 


SIGNAL 
PAD GEN. 


@) MEASURE 
2) MEASURE 


3) MEASURE 


RECEIVER 


METER 


SIGNAL 
PAD Brash 
RECEWER SENSITIVITY dBM 
RECEWWER SENSITIVITY THRU TEE Soamee ef 
RECEIVER SENSITIVITY ON SYSTEVA ANT. ____ dBm 
SYSTEM ~=DESRADAT/0/ ___. oR 


CO-CHANNEL INTERFERENCE 
¢ NOISE 
¢ TRANSMITTER NOISE 
¢ TRANSMITTER SPURIOUS 
¢ INTERMODULATION 
e RECEIVER SPURIOUS 


HOW NOISE REDUCES COMMUNICATION RANGE 


MODERATE 
NOISE 
LOCATION 


LOW 
NOISE 
LOCATION 


HIGH 
NOISE 
LOCATION 


ACTUAL 
RECEIVER 
SENSITIVITY 


—130 dBW (2.1 uv) 
35 miles 


—113 dBW (16 uv) 
16 miles 


—109 dBW (25 uv) 
13 miles 


—~143 dBW (0.5 uv) 
55 miles 


25 50 MHz Band 


Communication Range 


—120 dBW (7 uv) 
13 miles 


—135 dBW (1.25 uv) 
25 miles 


—125 dBW (4 uv) 
16 miles 


—143 dBW 
33 miles 


152-174 MHz Band 


Communication Range 


450 470 MHz Band 


Communication Range 


—129 dBW (2.5 uv) 
17 miles 


—135 dBW (1.25 uv) 
22 miles 


—137 dBW (1 uv) 
23 miles 


-143 dBW 
28 miles 


Various noise levels reduce the useable sensitivity of a receiver. These figures are based on 100-watt transmitters 
and 100 foot base station tower with no antenna gain. 


High: 
Moderate: 


Low: 
Set; 


High: 


Moderate: 
Low; 


Set: 


REQUIRED SIGNAL POWER FOR CM3 


dBw 


Sct Low Moderate High 
Noise Noise Noise Noise 


Noise Conditions at Typical Base Station Sites 


Sites in downtown urban or noisy industrial areas. 

Sites in suburban locations, or close to main roads with mocerate vehicular 
traffic. 

Sites in rural areas subject only to noise froin distant sources. 

Sites a mile or more removed froin highways, noisy power lines ana all otner 
noise sources, 


Noise Conditions at Typical Mobile Station Locations 


Locations in downtown urban or noisy industrial areas, or in congested 
veliicular traflic, 

Locations in suburban areas, or 01 main roads with moderate vehicular traffic. 
Stations in cars witii ignilion noise well suppressed, on lightly travelled roads 
in rural areas. 

Stations in cars parked, with ignition turned off, in remote rural areas cistact 
from all noise sources. 


GUIDE FOR CALCULATING ERP 


(Effective Radiated Power) 


You must calculate ERP when preparing applications for ee, in the 800 MHz band, 
RCC stations and other more oes, applications. It’s not difficult when you use a 
dbm conversion chart. You need to kno 


e Output power of transmitter 
e Line loss factor 
e Antenna gain 


The transmitter power Is first translated into dbm by referrin to the chart below. As an 

example, let’s assume a 100 watt VHF Seabee. 150’ of 7/8” foam cable and a 10 dB 
ain antenna. The dbm equivalent for 100 watts is “50”. The typical loss for 7/8” cable is 
.7 db per 100’ (see manufacturers Dieconca tory 150’ would have a loss of — 2.55 db. Our 

calculations may now be made: 

ERP = 50 dbm — 2.55 + 10 = 57.45 dbm 


From our chart, we can see that 57.45 dbm is slightly over 550 watts. 


POWER/DBM CONVERSION CHART 


TRANSMITTER 
POWER OUTPUT (WATTS) DBM EQUIVALENT 
1 30 
10 37 
25 44 
50 47 
60 47.8 
75 48.8 
100 50 
150 51.8 
200 53 
250 54 
300 54.8 
350 59.4 
400 56 
450 96.9 
500 97 
950 57.4 
600 57.8 
650 58.1 
700 98.5 
750 98.8 
800 59 
850 59.3 
900 59.5 
950 59.8 


Uke 
Ate 
an 
4. 
SNe 
6. 
hie 
EXAMPLE 1: 
(3 XwWelel/ 
EXAMPLE 2: 
CBX Wes Lies gal 
EXAMPLE 3: 
(3) Xow. bs a 


CRITICAL CABLE CUTTING INFORMATION FOR COMBINERS 


Remember to include cable velocity 
(0.66 for RG-214) 


Measure the loop length. Consider it as air 
dielectric. 


When cutting cables allow 1/2" for each type N 
connector. PL-259's are cut tip-to-tip. 


A TELEWAVE 10" cavity loop length is about 3". 
ASTeeé. OF JunGhLOnNsl Seabour, Las 

Elbows are 1-1/2" long. 

Cables connecting two cavities should be 1/4 


wavelength. Off wavelengths will prevent 
cavities from tuning together. 


EXAMPLES USING 10" CAVITIES 


Cut length for 3/4 wavelength critical cable, 


(JUNCTION) (VELOCITY 
(LOOP) (CONNECTORS ) FACTOR) 
4) sistas" OR LAS 20 Sy 2) ee Ge ei Udcren eNGuae 


Cut length for 5/4 wavelength critical cable, 


A) eg me 1 mY 2h ee ie ae OOM COTM LENGTH 


Cut length for 3/4 wavelength to connect two cavities, 


4) ee Gem Tf 2h ce 2 en ois GU as Ls tad i 


FREQ in MHz 


Price Lis 
Effectiv ive “uly 1985 


Be rniavave Inc) 


Antenna Systems 
25 MHz— 1600 MHz 


Loads 
Filters 
Duplexers 
Test Equipment 
Receiver Systems 
Transmitter Combiners 


Telewave, Inc. 
1155 Terra Bella Ave. / Mountain View / CA 94043 / (415) 968-4400 / TWX 910-379-5055 


MODEL 
M-101-150-1TRM 


M-101-150-2TRM 


M-101-150-3TRM 


M-101-150-4TRM 


M-101-150-5TRM 


M-101-150-6TRM 


M-101-150-7TRM 


M-101-150-8TRM 


M-101-150-1T 


DPM 


TMR-150 
TMR-150P 
TBC-48 
TBC-70 


SECTION 1 


DESCRIPTION 


1 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


2 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


3 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kits, includes power monitoring, wattmeter panel and 
remote keying. 


4 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


5 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 

6 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 


sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


7 channel low loss 150 watt VHF rack mounted transmitter 
combiner, expandable to 8 channels with M-101-150-1T expan- 
sion kit. Includes power monitoring, wattmeter panel and 
remote keying. 

8 channel low loss 150 watt VHF rack mounted transmitter 
combiner. Includes power monitoring, wattmeter panel and 
remote keying. 


1 channel expansion kit VHF band 


OPTIONS 


To delete power monitoring, wattmeter panel and remote 
keying on any combiner 


Empty rack for M101-150 
Empty rack with panels for M101-150 
Deluxe 48” upright floor mount cabinet 


Deluxe 70” upright floor mount cabinet 
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EXPANDABLE 8 CHANNEL VHF LOW LOSS COMBINERS @ 


LIST PRICE 
$2050.95 


3046.00 


4042.00 


5048.50 


6031.00 


7025.50 


8021.00 


9016.50 


1127.50 


(-200.00) 


180.00 
313.00 
500.00 
1000.00 


Effective July 1985 


SHOP PRICE 
$1538.25 


2284.50 
3032.00 
3786.50 
4523.25 
A : 
6015.75 


6762.50 


845.50 


TELEWAVE, INC. 1155 Terra Bella Ave. * Mountain View, CA 94043 (415) 968-4400 ¢ TWX 910-379-5055 


Effective July 1985 


. SECTION 1 
EXPANDABLE 8 CHANNEL UHF LOW LOSS COMBINERS 


MODEL DESCRIPTION LIST PRICE SHOP PRICE 


M-101-450-1TRM 1 channel low loss 150 watt UHF rack mounted transmitter $1988.50 $1491.50 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-2TRM 2 channel low loss 150 watt UHF rack mounted transmitter 2921.00 2190.75 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-3TRM 3 channel low loss 150 watt UHF rack mounted transmitter 3853.50 2890.00 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-4TRM 4 channel low loss 150 watt UHF rack mounted transmitter 4786.00 3589.50 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-5TRM 5 channel low loss 150 watt UHF rack mounted transmitter 5718.50 4288.75 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-6TRM 6 channel low loss 150 watt UHF rack mounted transmitter 6650.75 4988.00 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kits. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-7TRM 7 channel low loss 150 watt UHF rack mounted transmitter 7583.50 5687.50 
combiner, expandable to 8 channels with M-101-450-1T expan- 
sion kit. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-8TRM 8 channel low loss 150 watt UHF rack mounted transmitter 8516.25 6387.25 
combiner. Includes power monitoring, wattmeter panel and 
remote keying. 


M-101-450-1T 1 channel expansion kit UHF band 1061.25 795.95 
OPTIONS 

DPM To delete power monitoring, wattmeter panel and remote (-200.00) (-150.00) 
keying on any combiner 

TMR-450 Empty rack for M101-450 180.00 135.00 

TMR-450P Rack with panels for M101-450 313.00 235.00 

TBC-48 Deluxe 48” upright floor mount cabinet 500.00 375.00 

TBC-70 Deluxe 70” upright floor mount cabinet 1000.00 750.00 
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TELEWAVE, INC. 1155 Terra Bella Ave. * Mountain View, CA 94043 ¢ (415) 968-4400 © TWX 910-379-5055 


Effective July 1985 


SECTION 1 


EXPANDABLE 10 CHANNEL TRUNKING AND CONVENTIONAL SMR @€ 
LOW LOSS COMBINERS : 
MODEL DESCRIPTION LIST PRICE SHOP PRICE 
M-101-860-1TRM 1 channel low loss 150 watt 850/860 MHz transmitter $2397.50 $1798.00 


combiner, expandable to 10 channels with M-101-860-1T 
expansion kits. Includes 6 ft. rack, power monitoring, watt- 
meter panel and remote transmitter keying. 


M-101-860-2TRM 2 channel low loss 150 watt 850/860 MHz transmitter 3391.75 2543.75 
combiner, expandable to 10 channels with M-101-860-1T . 
expansion kits. Includes 6 ft. rack, power monitoring, watt- 
meter panel and remote transmitter keying. 


M-101-860-3TRM 3 channel low loss 150 watt 850/860 MHz transmitter 4386.25 3289.50 
combiner, expandable to 10 channels with M-101-860-1T 
expansion kits. Includes 6 ft. rack, power monitoring, watt- 
meter panel and remote transmitter keying. 


M-101-860-4TRM 4 channel low loss 150 watt 850/860 MHz transmitter 5380.75 4035.50 
combiner, expandable to 10 channels with M-101-860-1T 
expansion kits. Includes 6 ft. rack, power monitoring, watt- 
meter panel and remote transmitter keying. 


M-101-860-5TRM  - _~— 5.channel low loss 150 watt 850/860 MHz transmitter 6375.00 4781.25 
combiner, expandable to 10 channels with M-101-860-1T 
expansion kits. Includes 6 ft. rack, power monitoring, watt- 5 
meter panel and remote transmitter keying. 
é€ 


EXPANSION KITS 


M-101-860-1T 1 channel expansion kit 850/860 MHz includes cables, 1060.75 795.50 
mounting hardware and power monitor. 


M-101-860-5T 5 channel expansion kit 850/860 MHz for expanding 5 channel 4662.00 3496.50 
system to 10 channels. Includes all cables, mounting hard- 
ware, and power monitors. 


OPTIONAL 


TTPD-8644 Duplexer with 5 MHz transmitter and receiver passbands for 700.00 525.00 
use in conjunction with M101-860-(X)TRM Combiner. Allows 
using a single antenna for transmitting and receiving. Adds 
only 0.4 dB insertion loss. 


TTPD-8626 Duplexer with 15 MHz transmitter and receiver passbands for 700.00 525.00 
850 and 860 MHz bands. Use in conjunction with 
M101-860-(X)TRM Combiner. Allows using a single antenna for 
transmitting and receiving. Adds only 0.7 dB insertion loss. 


DPM To delete power monitoring, wattmeter panel and remote (-200.00) (-150.00) 
keying on any combiner 
TBR72-19B Steel relay rack, 72” high by 19” wide 234.00 175.00 
TBR84-19B Steel relay rack, 84” high by 19” wide j; 250.00 187.00 
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Effective July 1985 


SECTION 1 


CELLULAR 


MODEL DESCRIPTION LIST PRICE SHOP PRICE 


M101-890-1T 1 channel cellular combiner mounted on 10¥%2” high by 23” $ 988.00 $ 741.00 
wide or 24” wide panel. Each channel includes one each 
T-2950 Isolator. Panel can be expanded to four channels with 
M101-890-1TX Expansion Kits. 


M101-890-2T 2 channel cellular combiner mounted on 10%” high by 23” 1867.00 1398.00 
wide or 24” wide panel. Each channel includes one each 
T-2950 Isolator. Panel can be expanded to four channels with 
M101-890-1TX Expansion Kits. 


M101-890-3T 3 channel cellular combiner mounted on 10%” high by 2735.00 2051.00 
23” wide or 24” wide panel. Each channel includes one each 
T-2950 Isolator. Panel can be expanded to four channels with 
M101-890-1TX Expansion Kits. 


M101-890-4T 4 channel cellular combiner mounted on 10%2” high by 23” $3608.00 2706.00 


wide or 24” wide panel. Each channel includes one each 
T-2950 Isolator. 


Additional four (4) channel panels can be added for a maximum of thirty two (32) channels. 


M101-890-8T 8 channel cellular combiner mounted on 2 each 10%” 7216.00 5412.00 
high by 23” wide or 24” wide panels. Each channel includes 
one each T-2950 Isolator. 


M101-890-12T 12 channel cellular combiner mounted on 3 each 1012” 10824.00 8118.00 
high by 23”wide or 24” wide panels. Each channel includes 
one each T-2950 Isolator. 


M101-890-16T 16 channel cellular combiner mounted on 4 each 10¥%2” high 14432.00 10824.00 
by 23” wide or 24” wide panels. Each channel includes one 
each T-2950 Isolator. 


M101-890-24T 24 channel cellular combiner mounted on 6 each 1012” high 21648.00 16236.00 
by 23” wide or 24” wide panels. Each channel includes one 
each T-2950 Isolator. 


M101-890-32T 32 channel cellular combiner mounted on 8 each 1012” high 28864.00 21648.00 
by 23” wide or 24” wide panels. Each channel includes one 
each T-2950 Isolator. 


EXPANSION KIT 


M101-890-1TX 1 channel transmitter expansion kit. 857.00 642.75 
Includes 1 each TWPC-8906-1 Bandpass Cavity 1 each T-2950 
Isolator and all mounting hardware. Each unit is assembled 
and pre-tuned. 


TPCF-8926 Transmitter side band filter. 427.00 320.25 
Six section combline filter provides 50 dB additional receiver 
protection at all cellular transmit frequencies, and has 20 MHz 
transmit window with only .5 dB insertion. Size: 2” high by 4” 
wide by 11 1/8” long. Power rating: 500 watts R.F. 


TPCD-8926 Transmitter/Receiver Duplexer. 936.75 702.50 
Contains 1 each TPCF-8926 and 1 each TPCP-8926 combined 
on one 5%” panel. 


TELEWAVE, INC. 1155 Terra Bella Ave. ¢ Mountain View, CA 94043 « (415) 968-4400 » TWX 910-379-5055 


Effective July 1985 


SECTION 1 é 


CELLULAR < 
OPTIONAL 
MODEL DESCRIPTION LIST PRICE SHOP PRICE 
TBR84-23W Welded steel telephone relay rack 84” high by 23” wide $204.50 $153.00 
TBR84-23B Bolted aluminum telephone relay rack 84” high by 23” wide 234.00 175.00 
TBR84-24W Welded steel telephone relay rack 84” high by 24” wide 221.00 166.00 
TBR84-24B Bolted aluminum telephone relay rack 84” high by 24” wide 250.00 187.00 
PM1C1C Remote VSWR RF power monitoring panel. 600.00 450.00 


Automatically monitors the combined power from all transmit- 
ters into one antenna and alarms at pre-set V.S.W.R. level. 
Unit provides LED fault light and form C relay closure. 
Mounted on 5%” wide by 19”, 23” or 24” panel. 


PMAA1 Remote Digital VSWR RF power monitoring panel. 866.65 650.00 
All the above features plus LCD digital display. Micro- 
processor control. 134” by 19” rack mount. 


- 
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SECTION 1 
HYBRID TRANSMITTER COMBINERS 


Effective July 1985 


MODEL DESCRIPTION ISOL FREQ. MHz LIST PRICE SHOP PRICE 
TW150-2HRA1 2-Channel 150 Watt Hybrid 70dB 144-174 $1243.00 $932.25 
TW150-2HRB1 2-Channel 150 Watt Hybrid 100dB 144-174 1749.00 ye fe Oda 
TW150-4HRA1 4-Channel 150 Watt Hybrid 70dB 144-174 2836.00 2127.00 
TW150-4HRB1 4-Channel 150 Watt Hybrid 100dB 144-174 3848.00 2886.00 
TW450-2HRA1 2-Channel 150 Watt Hybrid 70dB 406-512 1243.00 932.25 
TW450-2HRB1 2-Channel 150 Watt Hybrid 100dB 406-512 1749.00 1041575 
TW450-4HRA1 4-Channel 150 Watt Hybrid 70dB 406-512 2836.00 2127.00 
TW450-4HRB1 4-Channel 150 Watt Hybrid 100dB 406-512 3848.00 2886.00 
TW900-2HRA1 2-Channel 150 Watt Hybrid 70dB 806-960 1402.00 1051.00 
TW900-2HRB1 2-Channel 150 Watt Hybrid 100dB 806-960 1674.00 V205.00 
TW900-4HRA1 4-Channel 150 Watt Hybrid 70dB 806-960 2836.00 2127.00 
TW900-4HRB1 4-Channel 150 Watt Hybrid 100dB 806-960 3848.00 2886.00 
Note: 400 Waitt 2 and 4 Channel Transmitter Combiners are available. Consult factory for pricing. 
MISC. TRANSMITTER COMBINER EQUIPMENT 
MODEL DESCRIPTION FREQ. MHz LIST PRICE SHOP PRICE 
TW4-50 4-Way Junction, 400 Watts 40-54 125.00 93.75 
TW4-150 4-Way Junction, 400 Watts 144-174 125.00 93.75 
TW4-450 4-Way Junction, 400 Watts 406-512 125.00 93.75 
TW4-800 4-Way Junction, 400 Watts 806-960 125.00 93.75 
TWH-150 Tunable Hybrid Coupler, 400 Watts 144-174 230.00 Af2.D0 
TWH-450 Tunable Hybrid Coupler, 400 Watts 406-512 230.00 172.50 
TWH-900 Tunable Hybrid Coupler, 400 Watts 806-960 250.00 187.50 
TS4680 Crossband Coupler, 400 Watts 406-512/806-960 166.75 125.00 
TS1580 Crosband Coupler, 400 Watts 50-174/806-960 166.75 125.00 
TS4502 Transmitter Splitter, 2 Way, 100 Watts 406-512 188.00 140.75 
TS4504 Transmitter Splitter, 4 Way, 10 Watts 406-512 122.00 91.60 
TBR72-19B Steel Relay Rack, 72” high by 19” wide 234.00 175.00 
- TBR84-19B Steel Relay Rack, 84” high by 19” wide 250.00 187.00 

TBC-48 Deluxe 48” upright floor mount cabinet 500.00 375.00 

with doors. 
TBC-70 Deluxe 70” upright floor mount cabinet 

with doors 1000.00 750.00 
UG21-SFX %" Superflex male connector, silver plated 10.20 7.65 

with gold plated pin (ask about quantity 

discounts) 
TSFXC 2" Superflex cable, per foot 3.03 2.50 
TRG214 RG-214 coaxial cable, per foot 4.00 3.00 

6 


TELEWAVE, INC. 1155 Terra Bella Ave. ¢ Mountain View, CA 94043 ¢ (415) 968-4400 * TWX 910-379-5055 


Effective July 1985 


8 CHANNEL RECEIVER FREQ SYST LisT sop (@ 
DISTRIBUTION PANEL MHz GAIN PRICE PRICE ’ 
TWR8-50 Distribution Panel 33-50 2dB $700.00 $525.00 
TWR8-130 Distribution Panel 120-150 2dB 700.00 525.00 
TWR8-150 Distribution Panel 132-174 2dB 664.00 498.00 
TWR8-50-500 Distribution Panel 1-512 2dB 700.00 525.00 
TWR8-450 Distribution Panel 400-512 2dB 664.00 498.00 
TWR8-860 Distribution Panel 806-960 2dB 700.00 525.00 

16 CHANNEL RECEIVER 

DISTRIBUTION PANELS 

TWR16-130 Distribution Panel 120-150 3dB 1000.00 750.00 
TWR16-150 Distribution Panel 132-174 3dB 1000.00 750.00 
TWR16-50-500 Distribution Panel 1-512 3dB 1135.00 850.00 
TWR16-450 Distribution Panel 400-512 3dB 1000.00 750.00 
TWR16-860 Distribution Panel 806-960 3dB 1065.00 800.00 

24 CHANNEL RECEIVER 

DISTRIBUTION PANELS 

TWR24-860 Distribution Panel 806-960 4dB 1185.00 890.00 


All units ship standard with 117vac primary power source. Reduce price by $15.00 if only 12vdc primary power is required. 
Specify connectors: Type N, UHF, or BNC. All Receiver Distribution panels above 400 MHz ship standard with — 20dB test port. 


PREAMPLIFIERS «€ 
TPA150-12 Low noise, in-line preamplifier, 12v 132-174 10dB 260.00 195.00 
TPA450-12 Low noise, in-line preamplifier, 12v 400-512 10dB 260.00 195.00 
TPA860-12 Low noise, in-line preamplifier, 12v 806-960 10dB 260.00 195.00 
RECEIVER POWER SPLITTERS 

PS-302 Low Band 2-way splitter 33-50 —3.2 41.00 30.75 
PS-1502 VHF 2-way power splitter 132-174 —3.2 41.00 30.75 
PS-4502 UHF 2-way power splitter 400-512 — 3.2 41.00 30.75 
PS-8902 806-960 MHz 2-way splitter 806-960 —3.2 41.00 30.75 
PS-1504 VHF 4-way power splitter 132-174 —6.2 82.25 61.60 
PS-4504 UHF 4-way power splitter 400-512 — 6.2 82.25 61.60 
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MODEL 


TW-CLNA-6 


CLNA-7261-8 

CLNA-7261-16 
CLNA-7261-24 
CLNA-7261-32 


CLNA-7261-64 
CLNA-7261-128 
CLNA-7261-192 
CLNA-7261* 


TPCP-8926 


PS-8908 


TCRS-1 


TCRS-2 


SECTION 2 
RECEIVER SYSTEMS, CELLULAR 


DESCRIPTION LIST PRICE 


Ainplifier/Preselector Multicoupler housing for holding up to $1458.50 
six amplifiers and preselectors. Includes one each dual redun- 

dant regulated supply and six each 4 way receiver power split- 

ters. Order slide-in receiver preselectors and amplifiers 

separately. Requires 5%” high by 23” wide or 24” wide panel 

space. Antenna inputs are type N female. Splitter outputs are 

type SMB male jacks. 


Low noise amplifier with TPCP-8926 Preselector and receiver 867.50 
power splitter. (One antenna input, 8 receiver outputs.) 

Low noise amplifier with TPCP-8926 Preselector and receiver 1031.50 
power splitter. (One antenna input, 16 receiver outputs.) 

Low noise amplifier with TPCP-8926 Preselector and receiver 1195.50 
power splitter. (One antenna input, 24 receiver outputs.) 

Low noise amplifier with TPCP-8926 Preselector and receiver 1359.00 
power splitter. (One antenna input, 32 receiver outputs.) 
Two low noise amplifiers with two TPCP-8926 Preselectors 2719.00 
and receiver power splitters. (Two antenna inputs and 64 
receiver outputs.) 

Four low noise amplifiers with four TPCP-8926 Preselectors 5438.00 
and receiver power splitters. (Four antenna inputs and 128 
receiver outputs.) 

Six low noise amplifiers with six TPCP-8926 Preselectors 8157.00 
and receiver power splitters. (Six antenna inputs and 192 

receiver outputs.) 


Low noise plug-in amplifier with 23 dB gain, 3 dB noise and 260.00 
+35 dBm third order intercept point. Contains on-off power 
switch, fault light and GMT fuse. 


Six section Comb-Line filter. Provides 70 dB receiver 427.00 
protection at all cellular transmit frequencies and has 20 MHz 

receiver window with only .5 dB insertion loss. Size: 2” High 

by 4” wide by 11 1/8” Long. 


8-way receiver power splitter from one input. Input and output 164.00 
connectors are SMB male jacks. Size: 1%” High by 334” Deep 
by 7” Long. 


Single replacement plug-in +24 vdc input to +15 vdc 75.00 
regulated output supply with GMT fuse. 


Dual replacement plug-in +24 vdc input to + 15 vdc output 150.00 
redundant regulated supplys with GMT fuses. 


Effective July 1985 


SHOP PRICE 


$1094.00 


651.00 


774.00 


897.00 


1019.00 


2039.00 


4078.50 


6118.00 


195.00 


320.25 


123.00 


56.25 


112.50 


“Note: For dual redundant amplifiers change model number from CLNA-7261 to CLNA-7296 and add 
$198.50 to list price and $149.00 to Shop Price for each amplifier. 
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MODEL 


TPCP-1554 
TPCP-1556 


TPCP-4544 
TPCP-4546 


TPCP-4642 
TPCP-4644 
TPCP-4646 
TPCP-4648 


TPCP-4744 
TPCP-4746 


TPCP-8644 


TTPP-8642 


TPCP-8626 


DESCRIPTION 


4-Cavity Preselector 
6-Cavity Preselector 


4-Cavity Preselector 
6-Cavity Preselector 


2-Cavity Preselector 
4-Cavity Preselector 
6-Cavity Preselector 


8-Cavity Preselector 


4-Cavity Preselector 
6-Cavity Preselector 


4-Cavity Preselector 


2-Cavity Preselector 


Combline Preselector 


SECTION 2 
RECEIVER PRESELECTORS 


PASS BANDWIDTH 


500 KHz 
500 KHz 


2 MHz 
4 MHz 


1 MHz 
2 MHz 
4 MHz 
4 MHz 


2 MHz 
4 MHz 


5 MHz 


5 MHz 


15 MHz 


“ 


FREQ. MHz 


150-174 
150-174 


450-460 
450-460 


460-470 
460-470 
460-470 
460-470 


470-512 
470-512 


806-960 


806-960 


806-960 


LIST PRICE 


$630.00 
985.00 


700.00 
906.75 


375.00 
700.00 
906.75 
1400.00 


700.00 
906.75 


700.00 
433.50 


433.50 


Effective July 1985 


wa 


SHOP PRICE 


$472.50 
738.75 


525.00 
680.00 


281.25 
525.00 
680.00 
1050.00 


525.00 
680.00 


525.00 
325.00 


325.00 
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Effective July 1985 


! SECTION 3 


, 


@ WATTMETERS 


MODEL DESCRIPTION LIST PRICE SHOP PRICE 
Model 44L1 Watt Meter $393.50 $295.00 
Model 44A Broadband 25 MHz to 1000 MHz Wattmeter 393.50 295.00 

’ -Model 44AP Broadband Wattmeter with-40dB sampling port. 427.00 320.00 
Model TC44 Custom carrying case for Wattmeter 35.75 26.75 
Model TWL35 Test Load (35 Watt) 50.00 37.50 
QC44N Quick Change Type N connector w/1” flange 9.00 6.50 
QC44S Quick Change UHF connector w/1” flange 9.00 6.50 
QC44T Quick Change TNC connector w/1” flange 9.00 6.50 


When ordering Wattmeter or Test Load, please specify UHF (S0239) or Type N (UG58) connectors. 


POWER MONITORS 


PM-1A-50 Power Monitor, single direction 30-88 MHz 53:25 40.00 
PM-1A-300 Power Monitor, single direction 118-512 MHz 53.25 40.00 
PM-1A-900 Power Monitor, single direction 806-960 MHz 66.25 50.00 
PM-2A-50 Power Monitor, dual direction 30-88 MHz 60.00 45.00 
PM-2A-300 Power Monitor, dual direction 118-512 MHz 60.00 45.00 
PM-2A-900 Power Monitor, dual direction 806-960 MHz 73.35 55.00 
PM-4A Calibrated Wattmeter, transmit/antenna on 19” panel (specify 293.00 220.00 
power range) 
i> PMC-50 50 yA unmounted Panel Meter calibrated in watts for use with 80.00 60.00 
a PM-1A or PM-2A 
PM8C2S Wattmeter Panel for mounting in 8 Channel Rack Combiner. 373.50 280.00 


Monitors 8 transmitters, 2 antennas’and has 8 Transmitter 
remote keying switches. ° 
PM10C2S Wattmeter Panel for 19” Rack Mounting. Monitors 10 trans- 373.50 280.00 
mitters, 2 antennas and has 10 Transmitter remote keying 
switches. 


ALARM PANELS 


PM1C1S Remote RF power monitoring VSWR Alarm Panel for one 600.00 450.00 
transmitter and antenna 
PM5C1S Remote RF power monitoring VSWR Alarm Panel for five 1133.50 850.00 


transmitters and one antenna. (Does not include remote 
power monitor) 


PMAA1 Digital remote power monitoring for one transmitter 866.65 650.00 
and antenna 


Notes: 1. Please specify frequency band and power range when ordering any power 
monitoring equipment. 
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Effective July 1985 


SECTION 4 


INTERMODULATION SUPPRESSION PANELS 


FREQ.* ISOLATION POWER LIST 

MODEL DESCRIPTION MHz dB WATTS PRICE 

TS150PA1 Single Isolator with Filter 132-174 30 150 $429.00 
and 50W Load 

TS150PB1 Dual Isolator with Filter 132-174 60 150 682.00 
and 50W Load 

TS150PA2 Single Isolator with Filter 132-174 30 400 900.00 
and 100W Load 

TS150PB2 Dual Isolator with Filter 132-174 60 400 1584.00 
and 100W Load 

TS450PA1 Single Isolator with Filter 406-512 30 150 429.00 
and 50W Load 

TS450PB1 Dual Isolator with Filter 406-512 60 150 682.00 
and 50W Load 

TS450PA2 Single Isolator with Filter 406-512 30 400 549.00 
and 100W Load 

TS450PB2 Dual Isolator with Filter 406-512 60 400 857.00 
and 100W Load 

TS450PC2 Triple Isolator with Filter 406-512 90 400 1010.00 
and 100W Load 

TS900PA1 Single Isolator with Filter 806-960 30 150 461.00 
and 50W Load 

TS900PB1 Dual Isolator with Filter 806-960 60 150 745.00 
and 50W Load 

*Please specify exact frequency when ordering. 

E-Z MATCH 

TZM-50 Matches Tx to Load 30-50 400 72.50 

TZM-150 Matches Tx to Load 148-174 400 72.50 

TZM-450 Matches Tx to Load 408-512 400 72.50 

TZM-800 Matches Tx to Load 806-870 400 72.50 

NOTE: All E-Z MATCH units are shipped standard with N connectors. 

LOW PASS FILTERS 

TLF-50 Low pass filter 40-54 400 93.75 

TLF-150 Low pass filter 144-174 400 93.75 

TLF-450 Low pass filter 406-512 400 93.75 

TLF-850 Low pass filter 806-960 400 93.75 

HIGH PASS FILTERS 

THF-50 High pass filter 40-54 400 93.75 

THF-150 High pass filter 144-174 400 93.75 

THF-450 High pass filter 406-512 400 93.75 

THF-850 High pass filter 806-960 11 400 93.75 
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4) 


SHOP 
PRICE 


$321.50 
511.50 
675.00 
1188.00 
321.50 
511.50 
412.00 
642.50 
757.50 
346.00 
559.00 


54.40 
54.40 
54.40 
54.40 


70.50 
70.50 
70.50 
70.50 


70.50 
70.50 
70.50 
70.50 


€ 


é 


] 


MODEL 


T2200 
T1250 
T1204 


T2000 
T1050 
T1004 
T1054 
T1074 


T2950 
T1950 


@) 'SOLATORSI/CIRCULATORS 


DESCRIPTION 


Single Isolator 
Dual Isolator 
Single lsolator 


Single lsolator 
Dual Isolator 
Single Isolator 
Dual Isolator 
Triple lsolator 


Single Isolator 
Dual Isolator 


FREQ.* 
MHz 


148-174 
148-174 
148-174 


406-512 
406-512 
406-512 
406-512 
406-512 


806-960 
806-960 


SECTION 4 


ISOLATION 
dB 


“Please specify exact frequency and connector type when ordering. 


POWER 
WATTS 


Effective July 1985 


LIST** 
PRICE 


$285.00 
560.00 
764.00 


285.00 
560.00 
372.00 
714.00 
886.50 


285.00 
560.00 


**Prices include 35 watt removable loads. For higher powered loads consult factory for recommendations and 


pricing. 


LOADS 


MODEL 
TWLO1 
TWL35 
TWL50 
TWL75 
TWL100 
TWL150 
TWL300 


DESCRIPTION 
Coaxial Dry Load _— 
Coaxial Dry Load 
Coaxial Dry Load 
Coaxial Dry Load 
Coaxial Dry Load 
Coaxial Dry Load 
Coaxial Dry Load 


FREQ. 
MHz 
0-1000 
0-1000 
0-1000 
0-1000 
0-1000 
0-1000 
0-1000 


CONNECTORS 
Type BNC 


Type N or UHF* 


Type N or UHF 
Type N or UHF 
Type N or UHF 
Type N or UHF 
Type N or UHF* 


* Quick Change Connectors not available. Specify Type N Male or UHF Male. 


CONNECTORS AVAILABLE FOR TWL50 THROUGH TWL150 LOADS. 


QCLNM 
QCLNF 
QCLSM 
QCLSF 


TWEMM 


TWX50 
TWX150 


Quick Change connector, N-male 1%” flange 


Quick Change connector, N-female 1%” flange 
Quick Change connector, UHF-male 1%” flange 
Quick Change connector, UHF-female 1%” flange 


Elbow Adapter, N-male to N-male 


Crystal Filter, 50 MHz 
Crystal Filter, 150 MHz 


12 


15.49 


493.00 
493.00 


SHOP** 
PRICE 


$213.75 
420.00 
573.00 


213.75 
420.00 
279.00 
535.50 
665.00 


214.00 
420.00 
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BANDPASS CAVITIES WITH ADJUSTABLE COUPLING 


MODEL 


TWPC0305-1 
TWPC0305-2 
TWPC0308-1 
TWPC0308-2 
TWPC0310-1 
TWPC0310-2 
TWPC0312-1 
TWPC0312-2 


TWPC0405-1 
TWPC0405-2 
TWPC0408-1 
TWPC0408-2 
TWPC0410-1 
TWPC0410-2 
TWPC0412-1 
TWPC0412-2 


TWPC0705-1 
TWPC0705-2 
TWPCO0708-1 
TWPC0708-2 
TWPC0710-1 
TWPC0710-2 
TWPC0712-1 
TWPC0712-2 


TWPC1005-1 
TWPC1005-2 
TWPC1005-3 
TWPC1008-1 
TWPC1008-2 


TWPC1405-1 
TWPC1405-2 
TWPC1405-3 
TWPC1408-1 
TWPC1408-2 
TWPC1410-1 
TWPC1410-2 
TBC-40 


30—39 MHz 


DESCRIPTION DIA” 


Single Cavity 3) 
Dual Cavity 5 
Single Cavity 8 
Dual Cavity 8 
Single Cavity 10 
Dual Cavity 10 
Single Cavity 12 
Dual Cavity 12 


40—45 MHz 


Single Cavity 5 
Dual Cavity 5 
Single Cavity 8 
Dual Cavity 8 
Single Cavity 10 
Dual Cavity 10 
Single Cavity 12 
Dual Cavity 12 


66—88 MHz 


Single Cavity 2 
Dual Cavity fe) 
Single Cavity 8 
Dual Cavity 8 
Single Cavity 10 
Dual Cavity 10 
Single Cavity 12 
Dual Cavity a4 


88—108 MHz 


Single Cavity 
Dual Cavity 
Triple Cavity 
Single Cavity 
Dual Cavity 


aoaonan 


LIST 
PRICE 


$370.00 
755.00 
450.00 
915.00 
525.00 
1065.00 
575.00 
1165.00 


295.00 
605.00 
375.00 
765.00 
450.00 
915.00 
500.00 
1000.00 


185.00 
385.00 
250.00 
515.00 
290.00 
595.00 
390.00 
795.00 


140.00 
300.00 
450.00 
200.00 
420.00 


(75 ohm cavities available on request) 


118—148 MHz 


Single Cavity 

Dual Cavity 

Triple Cavity 

Single Cavity 

Dual Cavity 

Single Cavity 1 
Dual Cavity 1 
Cabinet 


oo maoao anu 


40W x 22H x 17%D Includes removable front panel 


140.00 
300.00 
450.00 
200.00 
420.00 
225.00 
470.00 
433.50 


SECTION 5 


SHOP 
PRICE 


$277.50 
566.25 
337.50 
686.25 
393.75 
798.75 
431.25 
873.75 


221.25 
453.75 
281.25 
573.75 
337.50 
686.25 
375.00 
750.00 


138.75 
288.75 
187.50 
386.25 
217.50 
446.25 
292.50 
596.25 


105.00 
225.00 
338.00 
150.00 
315.00 


105.00 
225.00 
338.00 
150.00 
315.00 
169.00 
353.00 
325.00 


MODEL 


TWPC1505-1 
TWPC1505-2 
TWPC1505-3 
TWPC1508-1 
TWPC1508-2 
TWPC1508-3 
TWPC1510-1 
TWPC1510-2 
TWPC1510-3 


TWPC2205-1 
TWPC2205-2 
TWPC2205-3 
TWPC2208-1 
TWPC2208-2 
TWPC2210-1 
TWPC2210-2 


TWPC4504-1 
TWPC4504-2 
TWPC4504-3 
TWPC4505-1 
TWPC4505-2 
TWPC4505-3 
TWPC4508-1 
TWPC4508-2 
TWPC4508-3 
TWPC4510-1 
TWPC4510-2 
TWPC4510-3 


TWPC8604-1 
TWPC8604-2 
TWPC8604-3 
TWPC8608-1 
TWPC8608-2 


NOTES: 


Effective July 1985 


See Notes 1, 2, and3 € 


144—174 MHz 
LIST 

DESCRIPTION DIA” PRICE 
Single Cavity 5 $135.00 
Dual Cavity 5 290.00 
Triple Cavity 5 430.00 
Single Cavity 8 190.00 
Dual Cavity 8 400.00 
Triple Cavity 8 595.00 
Single Cavity 10 240.00 
Dual Cavity 10 500.00 
Triple Cavity 10 745.00 

220—400 MHz 
Single Cavity 3) 135.00 
Dual Cavity 5 290.00 
Triple Cavity 5 430.00 
Single Cavity 8 190.00 
Dual Cavity 8 400.00 
Single Cavity 10 215.00 
Dual Cavity 10 450.00 

406—512 MHz 
Single Cavity 4 146.00 
Dual Cavity 4 312.00 
Triple Cavity 4 463.00 
Single Cavity 5 130.00 
Dual Cavity 5 280.00 
Triple Cavity 5 415.00 
Single Cavity 8 160.00 
Dual Cavity 8 340.00 
Triple Cavity 8 505.00 
Single Cavity 10 190.00 
Dual Cavity 10 400.00 
Triple Cavity 10 595.00 

806—960 MHz 
Single Cavity 4 146.00 
Dual Cavity 4 312.00 
Triple Cavity 4 463.00 
Single Cavity 8 160.00 
Dual Cavity 8 340.00 


(1) Frequency bands for pricing only. 
Consult factory for actual tuning range. 


(2) Prices include interconnect cables and mounting 
brackets for all models with more than one cavity. 


(3) CONNECTORS: All cavity filters and duplexers will be 


shipped with Type N Female connectors unless UHF 
(S0239) are specified. 


SHOP 
PRICE 


$101.00 
218.00 
323.00 
143.00 
300.00 
446.00 
180.00 
375.00 
559.00 


101.00 
218.00 
323.00 
143.00 
300.00 
161.00 
338.00 


110.00 
234.00 
347.00 

98.00 
210.00 
311.00 
120.00 
255.00 
379.00 
143.00 
300.00 
446.00 


110.00 
234.00 
347.00 
120.00 
255.00 
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SECTION 5 


eS NOTCH CAVITIES WITH ADJUSTABLE COUPLING 


¢ 


Effective July 1985 


See Notes 1, 2, and3 


30—39 MHz 144—174 MHz 
LIST SHOP LIST SHOP 
MODEL DESCRIPTION DIA” PRICE PRICE MODEL DESCRIPTION DIA” PRICE PRICE 
TWNC0305-1 Single Cavity 2 $370.00 $277.50 TWNC1505-1 Single Cavity 5 $135.00 $101.00 
TWNC0305-2 Dual Cavity 5 755.00 566.25 TWNC1505-2 Dual Cavity 5 290.00 218.00 
TWNC0308-1 Single Cavity 8 450.00 337.50 TWNC1505-3 Triple Cavity 5 430.00 323.00 
TWNC0308-2 Dual Cavity 8 915.00 686.25 TWNC1508-1 Single Cavity 8 190.00 143.00 
TWNCO310-1 Single Cavity 10 525.00 393.75 TWNC1508-2 Dual Cavity 8 400.00 300.00 
TWNC0310-2 Dual Cavity 10 1065.00 798.75 TWNC1510-1 Single Cavity 10 240.00 180.00 
TWNC0312-1 Single Cavity WW 575.00 431.25 TWNC1510-2 Dual Cavity 10 500.00 375.00 
TWNC0312-2 Dual Cavity 12 1165.00 873.75 
220—400 MHz 
40—45 MHz 
TWNC2205-1 Single Cavity 5 135.00 101.00 
TWNC0405-1 Single Cavity 5 295.00 221.25 TWNC2205-2 Dual Cavity 5 290.00 218.00 
TWNC0405-2 Dual Cavity 5 605.00 453.75 TWNC2208-1 Single Cavity 8 190.00 143.00 
TWNC0408-1 Single Cavity 8 375.00 281.25 TWNC2208-2 Dual Cavity 8 400.00 300.00 
TWNC0408-2 Dual Cavity 8 765.00 573.75 TWNC2210-1 Single Cavity 10 215.00 161.00 
TWNC0410-1 Single Cavity 10 450.00 337.50 TWNC2210-2 Dual Cavity 10 450.00 338.00 
TWNC0410-2 Dual Cavity 10 915.00 686.25 
TWNC0412-1 _— Single Cavity 12 500.00 375.00 406—512 MHz 
TWNC0412-2 Dual Cavity 12 1000.00 750.00 
TWNC4504-1 Single Cavity 4 146.00 110.00 
66—88 MHz TWNC4504-2 _—Dual Cavity 4 312.00 234.00 
TWNC4504-3 Triple Cavity 4 463.00 347.00 
TWNCO0705-1 Single Cavity o 185.00 138.75 TWNC4505-1 Single Cavity 5 130.00 98.00 
TWNC0705-2 Dual Cavity 5 385.00 288.75 TWNC4505-2 Dual Cavity 5 280.00 210.00 
TWNC0708-1 Single Cavity 8 250.00 187.50 TWNC4505-3 Triple Cavity 5 415.00 311.00 
TWNC0708-2 Dual Cavity 8 515.00 386.25 TWNC4508-1 Single Cavity 8 160.00 120.00 
TWNC0710-1 Single Cavity 10 290.00 217.50 TWNC4508-2 Dual Cavity 8 340.00 255.00 
TWNC0710-2 Dual Cavity 10 595.00 446.25 TWNC4510-1 Single Cavity 10 190.00 143.00 
TWNCO0712-1 Single Cavity 12 390.00 292.50 TWNC4510-2 Dual Cavity 10 400.00 300.00 
TWNCO0712-2 Dual Cavity 12 795.00 596.25 
806—960 MHz 
88—108 MHz 
TWNC8604-1 Single Cavity 4 146.00 110.00 
TWNC1005-1 Single Cavity a 140.00 105.00 TWNC8604-2 Dual Cavity 4 312.00 234.00 
TWNC1005-2 Dual Cavity 5 300.00 225.00 TWNC8604-3 Triple Cavity 4 463.00 347.00 
TWNC1008-1 Single Cavity 8 200.00 150.00 
TWNC1008-2 Dual Cavity 8 420.00 315.00 
NOTES: 
(75 ohm cavities available on request) oe 
(1) | Frequency bands for pricing only. 
118—1 48 MHz Consult factory for actual tuning range. 
(2) Prices include interconnect cables and mounting 
TWNC1405-1 Single Cavity 5 140.00 405.00 brackets for all models with more than one cavity. 
TWNC1405-2 Dual Cavity 5 300.00 225.00 (3) CONNECTORS: All cavity filters and duplexers will be 
TWNC1408-1 Single Cavity 8 200.00 150.00 shipped with Type N Female connectors unless UHF 
TWNC1408-2 Dual Cavity 8 420.00 315.00 (S0239) are specified. 
TWNC1410-1 Single Cavity 10 225.00 169.00 
TWNC1410-2 Dual Cavity 10 470.00 353.00 
TBC-40 Cabinet 1 433.50 315.00 


40W x 22H x 171%D Includes removable front panel 
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SECTION 5 


Effective July 1985 


“} 


BANDPASS/BAND-REJECT CAVITIES WITH ADJUSTABLE COUPLING see notes 1, 2,3, ana4 € 


30—39 MHz 144—174 MHz 
LIST SHOP LIST SHOP 
MODEL DESCRIPTION DIA” PRICE PRICE MODEL DESCRIPTION DIA” PRICE PRICE 
TPRCO305-1 Single Cavity 5 $370.00 $277.50 TPRC1505-1 Single Cavity 5 $135.00 $101.00 
TPRCO0305-2 Dual Cavity 2 755.00 566.25 TPRC1505-2 Dual Cavity 5 290.00 218.00 
TPRCO308-1 Single Cavity 8 450.00 337.50 TPRC1505-3 Triple Cavity 5 430.00 323.00 
TPRCO308-2 Dual Cavity 8 915.00 686.25 TPRC1508-1 Single Cavity 8 190.00 143.00 
TPRCO310-1 Single Cavity 10 525.00 393.75 TPRC1508-2 Dual Cavity 8 400.00 300.00 
TPRCO0310-2 Dual Cavity 10 1065.00 798.75 TPRC1508-3 Triple Cavity 8 595.00 446.00 
TPRCO312-1 Single Cavity 12 575.00 = 431-25 TPRC1510-1 Single Cavity 10 240.00 180.00 
TPRCO0312-2 Dual Cavity 12 1165.00 873.75 TPRC1510-2 Dual Cavity 10 500.00 375.00 
TPRC1510-3 Triple Cavity 10 745.00 559.00 
40—45 MHz 
220—400 MHz 
TPRC0405-1 Single Cavity 5 295.00 221.25 
TPRCO0405-2 Dual Cavity 5 605.00 453.75 TPRC2204-1 Single Cavity 4 160.00 120.00 
TPRC0408-1 Single Cavity 8 375.00 = 281.25 TPRC2204-2 Dual Cavity 4 340.00 255.00 
TPRC0408-2 Dual Cavity 8 765.00 = 573.75 TPRC2205-1 Single Cavity 5 135.00 101.00 
TPRCO0410-1 Single Cavity 10 450.00 337.50 TPRC2205-2 Dual Cavity 5 290.00 218.00 
TPRC0410-2 Dual Cavity 10 915.00 686.25 TPRC2208-1 Single Cavity 8 190.00 143.00 
TPRC0412-1 Single Cavity 12 500.00 375.00 TPRC2208-2 Dual Cavity 8. 400.00 300.00 
TPRC0412-2 Dual Cavity 12 1000.00 = =750.00 TPRC2210-1 Single Cavity 10 215.00 161.00 
TPRC2210-2 Dual Cavity 10 450.00 338.00 
66—88 MHz 
406—512 MHz 
TPRCO705-1 Single Cavity 3) 185.00 138.75 
TPRC0705-2 Dual Cavity 5 385.00 288.75 TPRC4504-1 Single Cavity 4 146.00 110.00 
TPRCO708-1 Single Cavity 8 250.00 = 187.50 TPRC4504-2 Dual Cavity 4 312.00 234.00 
TPRCO708-2 Dual Cavity 8 515.00 386.25 TPRC4504-3_ _—- Triple Cavity 4 463.00 347.00 
TPRCO710-1 Single Cavity 10 290.00 217.50 TPRC4508-1 Single Cavity 8 160.00 120.00 
TPRCO710-2 Dual Cavity 10 595.00 446.25 TPRC4508-2 Dual Cavity 8 340.00 255.00 
TPRCO712-1 Single Cavity 12 390.00 292.50 TPRC4508-3 Triple Cavity 8 505.00 379.00 
TPRCO712-2 Dual Cavity 12 795.00 596.25 TPRC4510-1 Single Cavity 10 190.00 143.00 
TPRC4510-2 Dual Cavity 10 400.00 300.00 
88—108 MHz TPRC4510-3 Triple Cavity 10 595.00 446.00 
TPRC1005-1 Single Cavity 5 140.00 105.00 806—960 MHz 
TPRC1005-2 Dual Cavity 5 300.00 225.00 
TPRC1008-1 Single Cavity 8 200.00 150.00 TPRC8604-1 Single Cavity 4 146.00 110.00 
TPRC1008-2 = Dual Cavity 8 420.00 315.00 TPRC8604-2. _— Dual Cavity 4 312.00 234.00 
TPRC8604-3 Triple Cavity 4 463.00 347.00 
(75 ohm cavities available on request) 
118—148 MHz Rares: 
TPRC1405-1 Single Cavity 5 140.00 105.00 (1) Frequency bands for pricing only. 
TPRC1405-2 Dual Cavity 5 300.00 225.00 Consult factory for actual tuning range. 
TPRC1408-1 Single Cavity 8 200.00 150.00 Pia. ; 
; (2) Prices include interconnect cables and mounting 
TPRC1408-2 Dual Cavity 8 420.00 315.00 brackets for all models with more than one cavity. 
TPRC1410-1 Single Cavity 10 225.00 169.00 
TPRC1410-2 Dual Cavity 10 470.00 353.00 (3) _CONNECTORS: All cavity filters and duplexers will be 
TBC-40 Cabinet 433.50 325.00 eae ih Des Female connectors unless UHF 
40W x 22H x 17%D Includes removable front panel : j 
(4) When frequencies are supplied with order all cavities will 
be factory tuned. Specify pass and reject frequencies. © 
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a’ SECTION 6 
DUPLEXERS 
CAVITY MIN FREQ 
MODEL NO. DESCRIPTION TYPE DIA” NO. SPACING 
30—39 MHz 
TPRD-0354 Station Duplexer PR 5 4 400 KHz 
TPRD-0356 Station Duplexer PR Ms) 6 300 KHz 
TPRD-0384 Station Duplexer PR 8 4 300 KHz 
TPRD-0304 Station Duplexer PR 10 4 275 KHz 
40—50 MHz 
TPRD-0454 Station Duplexer PR 5 4 400 KHz 
TPRD-0456 Station Duplexer PR 5 6 300 KHz 
TPRD-0484 Station Duplexer PR 8 4 300 KHz 
TPRD-0404 Station Duplexer PR 10 4 275 KHz 
66—88 MHz 
TPRD-0754 Station Duplexer PR 5 4 400 KHz 
TPRD-0756 Station Duplexer PR 5 6 300 KHz 
TPRD-0784 Station Duplexer PR 8 4 350 KHz 
TPRD-0704 Station Duplexer PR 10 4 250 KHz 
118—148 MHz 
TPRD-1454 Station Duplexer PR 5 4 600 KHz 
TPRD-1484 Station Duplexer PR 8 4 500 KHz 
TPRD-1486 Station Duplexer PR 8 6 300 KHz 
144—174 MHz 
TPRD-1554 Station Duplexer PR 5 4 600 KHz 
TPRD-1584 Station Duplexer PR 8 4 500 KHz 
TPRD-1586 Station Duplexer PR 8 6 300 KHz 
TPCD-1553 Station Duplexer BP 5 3 5.0 MHz 
TPCD-1554 Station Duplexer BP 3) 4 4.0 MHz 
TPCD-1556 Station Duplexer BP 5 6 3.0 MHz 
220—400 MHz 
TPRD-2254 Station Duplexer PR 5 4 1.2 MHz 
406—512 MHz 
TPRD-4526 Station Duplexer PR 1.5 6 3.0 MHz 
TPRD-4544 Station Duplexer PR 4 4 3.0 MHz 
TPCD-4554 Station Duplexer BP 5 4 5.0 MHz 
TPCD-4556 Station Duplexer BP 5 6 5.0 MHz 
TMND-4526 Mobile Duplexer PR 1 [he) 6 5.0 MHz 
TMND-4726 Mobile Duplexer PR 1.5 6 3.0 MHz 
806—960 MHz 
TPRD-8642 Station Duplexer PR 4 2 45.0 MHz 
TMND-8603 Mobile Duplexer BR na na 45.0 MHz 
TMND-8604 Mobile Duplexer BR na na 45.0 MHz 
TTPD-8644 Trunked Duplexer BR 4 4 45.0 MHz 
TPCD-8626 Combline Duplexer BP na na 45.0 MHz 
TBC-40 Cabinet 40W x 22H x 171%4D Includes removable front panel 
NOTES: 1. Frequency bands for pricing only. Consult factory for actual tuning range. 


2. Prices include interconnect cables and mounting brackets for all models with more than one cavity. 
3. CONNECTORS: All cavity filters and duplexers will be shipped with Type N female connectors unless UHF 
(S0239) are specified. 


Effective July 1985 


See Notes 1, 2, and 3, 4 and5 


LIST 
PRICE 


$1505.00 
2257.50 
1825.00 
2125.00 


1205.00 
1807.50 
1525.00 
1835.00 


765.00 
1100.00 
1025.00 
1185.00 


575.00 
840.00 
1260.00 


575.00 
840.00 
1260.00 
435.00 
575.00 
870.00 


575.00 


375.00 
609.00 
501.00 
766.00 
375.00 
375.00 


328.00 
142.00 
169.00 
700.00 
700.00 
433.50 


4. When frequencies are supplied with order all cavities will be factory tuned. Specify pass and reject frequencies. 
5. Duplexer type: BP= BANDPASS 


BR = BAND-REJECT 
PR = BANDPASS/BAND-REJECT { 6 


SHOP 
PRICE 


$1128.00 
1693.25 
1368.75 
1593.75 


903.75 
1355.50 
1143.75 
1376.25 


573.75 
825.00 
768.75 
888.75 


431.25 
630.00 
945.00 


431.25 
630.00 
945.00 
326.25 
431.25 
652.50 


431.25 


281.25 
456.75 
375.75 
574.50 
281.25 
281.25 


246.00 
106.50 
126.50 
525.00 
525.00 
325.00 
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